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On September 3Zrd, 4th and Sth, 17385 Fetro-Chem Ernvironment
Services performed emissions source test on six (43 units
the request of Sochio Alaska Petroleum Co. and Aroco Alaska,
Inc. The purpose.-of the testing was to document compliance
with EPA Fegion ¥ permits # PED-x20-0% and PS0-¥E1-01, and
Alaska Department of Enviromnmental Concerwvation CEDED)
permits, ARC-8434-AA007, AOC- B8534-AA0032 and ADC-8428-AA00L,
A1l osix (&) units are located in the Prudos Bay Unit
Ditfield.

a

at Sohio
AlaszkKa Fetroleum Company’s facilities st unjt was
located at Gathering Center #2 (GC-2), a ?FDU HF Sulzer
Turbine (Tag #4028-TCP-02-7704A). The szecond unit tested was
3 22,100 HPF Cooper Rolls Turbine GT ql E'USH) ocated at
the Seawater Injection Flant West (SIPWY., This unit was
tezted to determine what portion of the combined =z»rstem,
turbine and supplementary fired waste hezt recovery unit,
emissions are attributed to the turbine. O September 4,
17283 the combined system, 27,100 HP Cooper Eolls Turbine
CET-51-8002r0 and 320 MMBTUShr Econotherm supplemsntars
tired waste heater recoverw unit (Tag #H#HS1IEB0024Y) with Zink
burners, was tested. Al units were monitored for MOz, Co
and 02.

On September 2, 1785 two (22 units were tezt

a

il

On September 3, 1983 three (3) units were tested at Arco
Seawater Injection Plant East (SIPE)>. Thes first of

FAlaska’s Seawater =
these units was a &7.2 MMBETU hr broach heater #1401, Ths
zecond and third units tested were the Cooper Rolls 29,100
HF turbine ©321-15101) and an Econotherm 200 MHMETLL hr wmaste
hezat recovery unit (21-14101) with Coen burners,
rezpectivel». The turbine units were monitored for RO
and 02, After allowing some time for downstream process
changesy creating the demand for warmer seza water, the
heater was put on lTine,

“11 unite were moni tored by facilities operations and
titteen minute print outs were made availabkle. LUsing this
data percent cperation was calculated.
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Fmissions of RNOx, CO and 02 were monitored 2t 211 turbine:
ard MOxA0Z2 on the h uzing the following methods:
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Summary of Results

NO,/CO Emissions

_Date NO, ppm NOy, ppm CO ppm CO lbs/108 scf
- @ Ts% 0,
-Sulzer Turbine (GC-2) 9-3-85 108.5 143.4 » 591 18.8
408-TC-02-7704A
Cooper Rolls Turbine (SIPW) 9-3-85 54.2 87.1 6.39 3.6
GT-51-8002A
Cooper Rolls Turbine and 9-4-85 69.4 64.1 40.40 88.4
Econotherm Waste Heat Recover ’ : i i
Unit with Zink Burners (SIPW)
GT-51-8002A & H 51-8002A
Cooper Rolls Turbine (SIPE) 9-5-85 104.3 145.9 77.42 261.7
#31-15101 ’ : ’
Cooper Rolls'Turbine and 9-5-85 119.8 87.4 21.46 37.84
Econotherm Waste Heat Recover
Unit with Coen Burners (SIPE)
#31-15101 & 31-14101
Broach Heater (SIPE) 9=5~85 64.1 5153 e By

#1401

LYT 30 [ ®beg



NOy/CO Emissions Permit Conditions

_Rating

Sulzer Turbine (GC-2) 7700 hp

408-TCP-02-7704A

Cooper Rolls Turbine (SIPW) 29,100 hp
GT-51-8002A

Allowable l/

NC)_,E Emissions

150 ppm @
15% 05

205ppm @
15% 0,

205 ppm @ 15%

Actual
NOy Emissions

Allowable

Actual

CO Emissions CO Emissions

143.4ppm @
15% 0y
87.1lppm @
15% 0j

109 1b/10%scf 18.8 1b/106scs

(fuel)

109 1b/10®scf

10S 1b/106scf

3.6 1b/10%scf

88.4 1b/10%scf

64.1 ppm @15%
- 0y or 0,241

Cooper Rolls Turbine and 29,100 hp
Econotherm Waste Heat Recover 320 MMBTU/hr

+ 0.08 1lbs/MMBTU

Unit with zink Burners (SIPW) 302.5 MMBTU/hr 1bs/MMBTU
GT-51-8002A & H518002A
}
Cooper Rolls Turbine (SIPE) 29,100 hp 205ppm @ 145.9 ppm @ 109 1b/106scf 261.7 1b/10%scf
#31-15101 15% 0, 158 0p
Cooper Rolls Turbine and 29,100 hp 205 ppm @ 15% 87.4 ppm 315% 109 lb/106scf 37.84 1b/106scf
Econotherm Waste Heat Recover f 0.06- Ao ARt 02182/3M§T8

Unit with Coen Burners (sipg) <200 MMBTU/hr

Broach Heater (SIPE) 0.08 1b/MMBTU

#1401

67.2 MMBTU/hr 0.08 1b/MMPTU

LYT 30 g obeqg

1/ <See Appendix C for calculations.



Sohio Alaska Petroleum
Arco Alaska, Inc.
FLOW RATES AND 1b/hr EMISSIONS

UNIT fuel rate f factor cal value %02 NOx (610) SDCFM NOx CcO
MMscf/hr MMBtu/DSCF ppm ppm 1b/hr 1b/hr
Sulzer Turbine 0.075 9120.73 0.00103 16.4° 108.5 . 5,91 54539 42,38 1.41
#408-TCP-02-7704A
Cooper Turbine; SIPW 0.15 8619.14 0.001049 17 2 54.2 6.39 127680 49.56 3,56
GT-51-8002a

Cooper Turbine &
Econotherm Heater;SIPW 0.405 8788.29 0.001049 14.5 69.4 40.4 203212 101.01 35.79
GT-51-8002A & H518002A

Broach Heater; SIPE 0.06537 9074.04 0.001035 3 .17 64.1 _— 12065 Y -
#1401

Cooper Turbine; SIPE 0.204 9074.04 0.001035 16.68 104.3 77.42 158190 118.17 53.39
#31-15101

Cooper Turbine &
Econotherm; SIPE 0.3348 9074.04 0.001035 12.81 119.8 21.46 135425 116.20 12.67
#31-15101 & #31-14101

Equations: SDCFM= [(fuelMMcf/hr*10%6cf/MMcf*f factor*cal value*lhr/60min)(20.9/(20.9-%02))]
1b/hr= ppm*1.557%10"-7*MW*SDCFM

LYT 3O 6 ®beg
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Sohio Alaska Petroleum Co
Arco Alaska, Inc,

PROCESS OPERATION PARAMETERS

fice Heaters 2/
1/ Gross Fuel — Actual Rated
Unit ' Fuel Rate = Btu/CF - MMBTU/hr MMBTU/hr % Operation

Econotherm (SIPW) 0.242 MMSCFH 1049.0 253.9 320 MMBTU.hr 79 43

#H518002A

Broach Heater (SIPE) 65.37 MSCF/hr 1035.3 67.7 672 MMBTU/hr 1007

#1401 - |
|

Econctherm Heater 3.16 MMSCFD 103543 136.3 200 MMBTU/hr 68

(SIPE)#31-14101

g o Turbines

1/ Gross Fuel 2/ Actual Rated 3/
Unit Fuel Rate — Btu/CF MMBTU/hr MMBTU/hr ~ % Operation
|

Sulzer Turbine 1.8 MMSCFD 1030 7725 78.:2 98.8°

#408-TCP-02-7704A
. |

Cooper Rolls (SIPW] 3,62 MMSCED 1049 158.2 217.6 12,7

GT=51<8002A

; ) 7 ‘

Coopexr Rolls (STIPEY o

$31-15101 4.90 MMSCFD 1035.3 211 217.6 97.1 ‘

SCF - Day ~ BTU _ _MMBTU

EQUATIONS: Actual MMBTU/hr Day * 55 hr. * “SCF 106 BTU

x MMBTU
heat rate BTU/hp-hr iag—§¥ﬁ

x

Rated Turbine MMBTU/hx = rated (bp)

LYT 36 0T obed

1/ See section III subpart B for additional informatién.
2/ See Appendix B for fuel analysis results.
"3/’ 5ee Appendix K for rating calcéulation sheets.

s
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SUZLER TURBINE

The two produced water injection pumps located in Module 408 at Gathering
Center Two (GC-2) are driven by Sulzer turbines (Type S3) that are part of
the Produced Water Expansion Project (PWX). Each of these turbines are
rated at 7700 HP at ISO conditions, and can pump 3300 GPM of water. One of
these Suzler turbines was tested for NOy and CO on September 3, 1985.
The turbine unit tested was Tag No. GT-7704A (Pump Tag No. 7704A). Since
produced water demands do not require that these units run at full
capacity, 7700 HP, produced water was recycled during the test to bring
this unit up to 90% or above the rated capacity. These units will need to
operate at full capacity later when the amount of produced water increases
as the field declines.

Water is produced with fluids from the oil formation and separated in the
oil production and gas dehydration process. This water termed, "produced
water" is pumped via ‘turbine driven pumps into a common discharge header
which feed the produced water injection manifold in Module 301. This
manifold distributes produced water to injection wells.
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Cooper Rolls Turbine and
Supplemental Fired Waste Heat Recovery Unit

There are two Cooper-Rolls (Cooper-Rolls Coberra Model 6056) gas turbine
driven injection pumps at the Seawater Injection Plant West (SIPW) that are
part of the West Side Waterflood Project. The gas turbine pump driver in
Module 308, Tag number GT-51-8002A, was tested on September 3, 1985 for
compliance with the NOy and CO emission standards. The rated horsepower
of this unit under ISO conditions at sea level and ambient temperature of
15°Cc (59°F) is 29,100 BHP at 4950 RPM. The seawater injection pumps
associated with these turbines deliver 11,700 GPM each. They are designed
to pump treated, deaerated and heated seawater from the discharge of
booster pumps to the injection wells.

A supplementary-fired Econotherm waste heat recovery unit with Zink burners
is associated with each of the two Cooper-Rolls gas turbine units at the
SIPW. The combined turbine (Tag number GT-51-8002A) and supplementary
fired waste heat recovery unit (Tag # H518002A) was tested in Module 308 on
September 4, 1985 for compliance with the NOy and CO emission standards.

These Econotherm waste heat recovery systems are rated to 320 MMBtu/hr each
with the Zink burners rated at 302.5 MMBtu/hr.

These waste heat recovery units are designed primarily to remove as much
waste heat from the exhaust of the injection pump gas turbine drivers as
practical. This heat, and when necessary the heat from the supplementary
firing of the heater, is used to raise a liquid heating medium of a 60/40
glycol solution contained in a network of piping, to 200°F. The heat from

this piping network is then used to heat the seawater from the Seawater
Treatment Plant (STP).
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BROACH GLYCOL HEATER

One of two Broach heaters was retested on September 5, 1985 at the East
Seawater Injection Plant (sIPE) for compliance with the NOX emissions
standards. The heaters are used for emergency supplementary heating needs
only when heat recovery from the turbines is not possible.

The heater is a simple firebox with tubes circulating 60/40 glycol/water
solution. THe heated glycol solution is pumped through the building
heating unit and/or the seawater heat exchangers. The Broach heater is
rated at 67.2 MMBtu/hr.

JAI2:t1h-20044.2
09/16/85
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COMBINED CYCLE SYSTEM
(Cooper Rolls Turbine and Supplementary
Fired Waste Heater Recovery Unit)

One of two combined cycle systems was tested on September 5, 1985 at the
East Seawater Injection Plant (5;93) for compliance with the NOx and CO
emissions standards. Each supplementary-fired, combined-cycle unit at the
ESIP consists of a gas turbine with a duct burner and a heat recovery
system. The turbine is a Cooper Rolls, aircraft derivative type with an
axial compressor and annular combustor. The gas generator for the turbine
is a model RB211-24 and the power turbine portion is a two stage, dual
shaft RT56 unit. The Coen duct burners are placed in the exhaust gas
stream and allow the firing of additional fuel. The combustion air source
for the burner is the oxygen in the gas turbine exhaust.

The turbine is rated at 29100 HP. However, due to Tower seawater discharge
pressures, the injection pump power requirements are decreased. This
Timits pump configuration and the turbine operation to less than the design
Toad. The turbine is currently operating between 18,000 to 22,000 HP (62
percent to 75 percent design load) with a maximum possible rate of
approximately 25,000 HP (85 percent design load). This rate was achieved
by throttling the pump discharge. However, throttling is not practical for
continuous operation. The Coen duct burner has a maximum design heat duty
of 200 MMBtu/hr.

The ESIP receives seawater from the Seawater Treatment Plant at the inlet
manifold, heats the water and routes it to the inlet tank. Booster pumps
then deliver the seawater to the main 400 MBWPD injection pumps for
discharge to a manifold at up to 3200 psig. The main injection pump
turbine-drivers are the Cooper Rolls units. The supplementary-fired WHRU
(Coen burners) provide both process heat to heat the seawater.

JAI2:t1h-20045
09/16/85
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Sohio Alaska

9/3/85
Prudoe Bay, Alaskg

TURBINE OPERATING CONDITIONS

SULZER TURBINE: Tag #408-TCP-02-7704A

Time RPM (GGT) RPM (PT) Fuel Gas (MMSCFD) Pump Flow (GPM) Pump Discharge (PSI)
1208 - - 1.78 3651 2400
1214 - - 182 3791 2405
1224 - - 1 .82 3694 2474
1235 10210 - 1,81 3693 2492
1243 - 10480 1.81 3632 2534
1253 - - 1.+ 70 3466 2579
1308 10200 - 1.81 3428 2581
1317 - - 1.80 3536 2584
1331 10195 - 1+-80 3432 2593
1342 - - 1.82 3421 2593
1352 - - 1.80 3504 2599
1358 10185 10550 1.80 3525 2598
1423 - - 1481 3541 2591
1430 - - 1.80 3475 2591

Averages: 10198 10549 1.80 3556 2544

LPT 3O 8T sbeg
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Sohio Alaska Petroleum Co
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Cooper Rolls Turbine/ Econotherm Heater J 21 of 147

_.SIPW_____ OPERATING CONDITIONS

Unit: Cooper Rolls Turbine- Tag #GT-51-8002A

Date: 9/3/85

Pump Discharge Outlet
zimg Fuel Gas (MMSCFD) Flow (MGPM)___ Flow (MGPM)
1809 363 8.54 397
1821 3. 60 715 3.98
1842 3.60 8.30 3+99
1857 3«63 8+.52 4,08
1914 3.68 7498 4,01
1928 3.62 8.50 4.03
1942 3%.6:5 8.23 4.04
1958 3 .61 8.39 3492
2028 3.57 8.07 4.08
Average:- 3.62 8.25 4,01

Unit: Cooper Rolls Turbine - GT-51-8002A & Econotherm Heater

#H518002A
Date: 9/4/85

Turbine Fuel Heater Fuel Pump Discharge Outlet

Time Gas (MMSCFD) Gas (MMSCFH) Tur. Flow(MGPM) Flow (MGPM)
1130 3.90 0.232 10.71 4.80
1142 3.93 0.239 10.71 4.84
1215 3.88 0.249 11.24 4.75
1228 3.94 0.245" 11.34 4.75
1242 3. 97 0.244 11.19 4.82
1259 3.91 0.238 10.81 4,79
1330 3.94 0.244 10.94 4:83
Average 3.92 0.242 10.99 4.80
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0IFQI-51-8483R 0.%X8192 BOOSTR 80018 FLOW TOTRL H 8191 %
02FQI-51-84835 778.BBLS BOOSTR PBOOIR FLOW TOTAL H B181. L
03FQI-51-8486R 26.%8192 BOOSTR PBOOLIBR FLOR TOTRL W 8191. L
04FQI-51-8486 924.83LS BOOSTR P8OOLIB FLON TOTRL H 8191. L
0JFQI-51-84936R 0.X8192 BOOSTR P80OIC FLOR TOTAL H i S
06FRI-51-8436 0.BBLS BOOSTR P8OOIC FLOW TOTAL H g§191. L
07FQI-51-85318 26. %8192 P8OO2R SUCTKN FLOW TOTAL H 8191. L
08FQI-51-8331 3020.BBLS P8002R SUCTN FLOW ToTRL H 8191. L
09F0I-51-835328 1279.X8192 P80028 SUCTN FLOW TOTRL H 8191. L
10FQI-51-8532 5632.BBLS Pgoo28 SUCTN FLOR TOTRL H 8191. L
11FI-31-7866 -0INHSCFD BOOSTR P8OOIR F.6. FLOK H 1.44 L
12FIC-51-8485 -QO0HEPH LOR BOOSTR P8OOIR BISCH FLOH H 15.00 L - %
13FI-91-7863 ~46HNSCFR BOOSTR P8OCOIB F.6. FLOK H 1.44 L
14FIC-51-8486 8. 04HE6PN BOOSTR P8OO1B BISCH FLOM H 15.00 L 3.
15FI-51-786+4 .O00NHSCFB BOOSTR PBOCOIC F.6. FLOK H 1.44 L
16FIC-51-8496 .Q0NGPH LOA BOOSTR PBoOO1C BISCH FLOW H 15.00 L -
17F1-31-7862 -1IKNSCFR INJUTR PBOO2B F.6. FLON H 3.60 L
18FIC-31-8532 _1.73H6PY LOA INJHTR PBOO2B SUCTH FLOM H 13.00 L / P
19FI-31-7863 3.60HNSCFE XXX IRJUTR PBOO2A F.6. FLOR H 388 L
20FIC-51-8331 8.30HGPH X%% INJMTR P80O2R SUCTK FLOWN i j3.80:1 §.
COPY 11930 5-86P-85 18:42:35
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01LIC-51-8612
02PBIC-31-8622
03PBIC-31-8623
04PBIC-51-8624
O0SFIC-51-8614
06TI-31-8613
077T1-51-8801
08PBRIC-51-7313
03P-31-8006RR
10ET-31-8140
11P-31-80068R
12E1-31-8143
13P-51-8006CR
14ET-31-8130
150R-31-3333
16UA-31-33136
17FI-31-86359
I8HIC-31-7276
1971-31-72717

20F1-51-8674

21RIC-31-7273
2211-31-7310
copry

Page

Cooper Bolls Torbin -5IPW

59. SPERCNT HT 6LY ¥T8001 LEVEL
114.9PSI] HT GLY PBOOGA BIFF  PRESS
L0PSID HT GLY P8OOGE DIFF  PRESS
103.9P51D T 6LY P8OOGC BIFF  PRESS
110. 66PN HT GLY FILTER RETURN FLOW
177. BEGF HT 6LY PUNPS DBISCH TEWP
193. BEGF HT 6LY HERBER TEHP
51.2P516 IN-1  GLYCOL HERDER B.P.
0.0FF  COS HT GLY PBOOGR HOTOR START
1. 0K HT GLY PBOOGA NOTOR STATUS
0.0FF  COS HT GLY PBOOGY NOTOR START
0.0FF  CFH HT GLY PBOOGE NOTOR STATUS
0.0FF  COS HT GLY PBOOGC NOTOR START
1.0M HT GLY PBOOGC KOTOR STATUS
1. 0K HT GLY PUNPS TROUBL CONNON
Lol HT GLY PUNPS SHTBUM CONRON
[3.99H6PH XXX WHRU  HBOO2R OUTLET FLOW |
COPERCHT  WHRU  HBOOZA OUTLET VLVPOS
201. BEGF WHRU  HBOO2R OUTLET TEHP
2.71H6PH  LOA WHRU  HB0O02F OUTLET FLOW
315. 0PERCAT WHRU  H8002B OUTLET VLVPOS
181. BEGF NHRU  HB002B OUTLET TERP
11/79

b P~ I~ ~ - - R~~~ -

PR B i i i~~~ — i =

24 of 147

31.91% 35.¢
200.0 L ol
200.0 L o
200.90 L o
330.0 1 93.:

190. L 30

216: L 178
13901 :
10.00 L 4.0
100.0 L i

283, 1 120
10.00 L 4.3
100.0 L 2
6205. L 12¢

88
~SEP-85 18:%2:%8
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([ - B B B B B BN B B B B B BN BN B e

01FQI-51-8483A
02FQI-51-8483
03FQI-31-8486R
04FQI-51-8486
0SFQI-51-8496A
06FRI-31-8436
07FQI-51-853148
08FQI-51-8331
09FQI-51-8532A
10FQI-51-8332
11FI-31-7866
12FIC-31-8483
13FI-31-7863
14FIC-31-8486
15FI-31-7064
I16FIC-91-84396
17F1-91-7862
19FIC-31-8332

20FIC-51-8531

SLPLD
Ceopec 2olls Torbie = SCPQ\W

0.%8192 BOOSTR §001R
690.3BLS BOOSTR PBOOLA
24.%8192 BOOSTR PBOOLE
1132. BBLS BOGSTR PBOOLD
0. %8192 BOOSTR P8OOLC
0. BBLS BOOSTR PBOOLC
22.%8192 PBO02A SUCTH
5538. BBLS PBOO2A SUCTN
838.X8192 PBOO2F SUCTH
5344. BLS PBO023 SUCTH
COSHESCFB BOOSTR PBOOLA
.00KGPN  LOA BOOSTR PBOOLA
.S6HNSCFD BOOSTR PBOOLS
11.90HGPK BOOSTR PBOOLE
.O0HNSCFD BOOSTR PBOOIC
.00NGPK  LOA BOOSTR PBOOIC
. 26HHSCFD IHJUTR POO2B
1.75HGPK  LOA IXJHTR P8OO2B
XXX THJNTR PBO02A

11.2446PH

19FI-91-7863 ( 3.88NHSCFD

XXX

TRINTR PROO2R

copy

wn
. . .
OQOOOOOOOOQQO
P e T = . . . . . . ’ . .

3.0

s -~J <n
. . » » . .
LN €D D O O D

Paae 27 ofrEay
FOJ 6 FN'L é‘bcx x’u"
FLON TOTAL H 8191. L
FLOK TOTAL H 8191. L
FLOW TOTARL H g191. L
FLOW TOTAL H B191. L
FLOW TOTAL H 8191. L
FLOM TOTAL H 8191. L
FLOR TOTARL H B191. L
FLOR TOTRL H g191. L
FLOR  TOTAL H 8191. L
FLOW TOTAL H 8191. L
F.6. FLOK H 1.44 L
BISCH FLOW H 15.00 L
F.6. FLOK H 1.44 L
BISCH FLOW H 15.00 L
F.6. FLOW H 1.44 L
BISCH FLOW H 15.00 L
F.6. FLOR H 3.60 L
SUCTH FLOW H 15.00 L
F.6. FLOW H 3.60 L
SUCTH FLUH! H 13.00 L
GROUP 828
11/79 4-SEP-85 12:16:28
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01LIC-31-8612
02PDIC-51-8622
03PBIC-51-8623
04PBIC-51-8624
0SFIC-51-8614
06TI-51-8613
07171-31-8801
08PRIC-51-7313
09P-31-8006AR
10E1-31-8140
11P-31-8006BR
12E1-51-8143%
13P-51-8006CR
14EI-51-8130
150R-31-3333
16UR-31-3336
17F1-51-8639
18HIC-51-7276
1911-31-7211
20F1-31-8674
21HIC-51-7273
22T71-91-731¢0
copry

Cooper Bols Tudba »

Page 28 of 147

S IPW

53. 7PERCNT HT BLY YT8001 LEVEL H
114.1PS1D HT GLY PBOOGA BIFF  PRESS W
L0PSID HT GLY PBOO6B BIFF  PRESS M
104.2P511 HT GLY P8OOGC DIFF  PRESS H
109. 76PN T GLY FILTER RETURN FLOW H
133. DEGF HT GLY PUNPS DBISCH TEHP W
154.BEGF  LOA HT GLY HERDER TEHP i
31.9PS16 I§-1  GLYCOL HEABER B.P. H
0.0FF  COS HT GLY P8OOGR WOTOR STARIT
1. 0K KT GLY PBOOGR NOTOR STATUS
0.0FF  COS HT GLY PBOOGR NOTOR START
0.0FF  CFN HT GLY PS0OGH NOTOR STATUS
0.0FF  COS HT GLY P8OOGC KOTOR START
1. 0H KT GLY P8OOGC MOTOR STATUS
1. 0K HT GLY PUNPS TROUBL CONMON
1. 0K T GLY PUNPS SHTBUN CORK
[-73KGPH__ XEX WHRD  H8002 GUTLET FLOM| H
. OPERCAT WHRU  H80028 OGUTCET VLVPOS H
192. DEGF WHRU  HBOO2R OGUTLET TENP H
1.48HGPH  LOA KHRU  HB0O02B QUTLET FLOW H
35.0PERCHT WHRU  HB002B OUTLET VLVPOS H
127. DEGF WHRU  HBOO2B OUTLET TEWP  H
g

GROV
11778

ELCN\O‘M"M H‘Q q}bf"

71.
209.
200.
209.
339.

190.

219.
130.0

OQOO&J‘

10.00
100.¢
283.
10.00
100.0
203.

886
SEP

P sl st seadl el gl el e

L
L
L
L
L

L

- - - .
P~ — i — 4

178.

4.0t
«f

120.
§.3¢

120

-85 12:16:%2
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Arco Alaska, Inc.

Page
Broach Heater #1401 - SIPE : 30 of 147

‘ 9/5/85

|

| OPERATING CONDITIONS

Fuel Usage Outlet Glycol Flow Fuel Roots

Time IwWC Temp ©OF (gpm) Meter
1158 7.0 43 221 1660 8¢ 3
1214 TL 2 222 1660 8.3
1229 2 - 222 1660 8.3
1246 69.5 222 1660 8.3
1313 T2 223 1660 8.3
1330 71,3 224 1660 8.3
1344 70.2 224 1660 8 &3
1401 69:56 224 1660 8.3
1415 st 224 1660 8.3
Average 70.8 223 1660 8.3

92.33643 MSCF/hr @ 100 "H,O0 &

70.8 "H»5O0
. F T00 "1
92.33643 MSCF/hr =« 100 "H,0

Actual MSCF/hr

MSCF /hr 65.37

1/ See Appendix J? orifice flow rate calculation.
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MODULE HERT MEDILM GLYCOL HERTERS — »ese ‘

f

BROACH HEATER-SIPE

Mol . HERT

NMEDQIUN (
L.F FUEL A

OF

Mo . HERT
MEDIUN

L JEL v
d
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F= g2 IWC
w
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Arco Alaska, Inc. Page
S¥pEs WHRU 1 83 of ‘147

UNIT OPERATION

Unit: Cooper Rolls Turbine - #31-15101
Date: 9/5/85

Turbine Gas Turbine  Qut NI Turbine
Time Fuel MMSCFD Outlet OF Gas Pres IWC Speed RPM
1628 5 ¢ 1.6 796 348 6500
1653 519 795 3%9 6500
1718 5«02 795 3.6 6500
1730 5,216 793 3.8 6500
1745 Sim L7 794 3.9 6500
1759 5ierli8 794 3.8 6500
1815 - 793 359 6495
1828 - 791 4.0 6500
1842 5.02 791 32 6500
1858 5402 - - 6500
1901 4.99 792 2, 6500
Average 5.10 @880OF 793 3.8 6500

4.90 MMCFD

HEEE: Cooper Rolls Turbine/Econotherm Heater
Date: 9/5/85

Turbine Turbine Gas Turbine NI Heater Fuel
Timé: Fuel Outlet OF Speed RPM Fuel MMFD Temp
2200 5612 790 6490 3 425 79
2215 4.99 790 6490 3.27 84
2230 5el2 790 6490 3«30 87
2247 S=13 789 6490 3:.31 89
2300 5.15 788 6480 3.28 89
238 5+038 786 6485 3:22 90
2329 5400 787 6450 2z e 3 90
2343 5«00 786 6485 I 90
2359 5 ;U6 789 6490 3% 30 91
0017 5.02 788 6490 3.23 91
Average 5+086 788 6490 23428 88

4.88 MMSCFD 3.16 MMSCFD



----------—--------l

Cooper Rolls Turbine

ANJECTION PUMFS

INJECTION PUMP
COMTROLS

TO INLET4
TAMK T
L 13 EHRB SPEED CONT i
Py= Qa 0T= 203 i e~
RUTQ C =53 ‘ “
o F= 335.4 KBD ; .
T 23 PUMP SUCT PRESS T= &3. OF : .
Sk= ) w
Py= asa. 0T= 92,8 T 11
_UTO . 59 g g
C 73 [NLET_TANK LEVEL o | | %
ct Y - 27 | T a3
Py= 333 0T= 8.8 P= 25Q. PG | NI § = 4303, REN | IP= 274, PG
AL LW N2 § = 2. 21 NRM B Ly
 dpp— NI S = s588. RPN s =
T 473 PUMP DISCH. PRESS FR. BOOSTER. CRIT THM = 1. MIN § . TO
SP= 2882, PUMP DISCH. ' IME~1
Py= 3384, OT=198.8 . .
AUTD g
T 53 TIGHT LINE CONT g .
SP= 8.8 ; é
PY= 14 4 0T= & & - :
Uil 3 g
L 53 IHLET TK LO LEVEL e
SP= .8 R % £id
Piy= 29 8 OT=188.8 F= ~ 0.8 KBD
QLTQ T= 3. OF g
L 71 INLET“TK HI LEVEL N3 S = 15. RPN
SP= 37 N2 § = 0,88 NRN Lt e g = 2 e
Py= 35. a 0T= 35.8 NI S = Q. RPM : o o
MEHL CRIT TH = 21F. MIN ;Pé 1L84gg e
3P 23 &
QUT 2.3 o
CRSM RUTA.
SPEED  LCONTRL -
L Lo SELECT 51
el nintt BN R S S
AT §§%§?«@u Lt - HOST




- o - B B Bm Em
T bm e e R
umu /14101

1 WHRU COMTROL
WHRU

13

4T=_ 209, OF
C EJHHL

IMAECTION PUNP
Jl- 14131
RUNNING

-------------

PROCESS

hd
SsaEnEENRERR:
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o

I 05-SEF-85 16128130 Seaswater lndection Flant ¢ METER VOLUMES REFORT
tttttttttttitdtttitddtitt 05-SEF-85 44+ttt ttiiiiiis
l == =TAG==~  —mmmm—me DESCRIFTION====m===m -CURRENT- EGU  ~=-L0W--- -AVERAGE- --HIGH--- SAMF
1F11711Y FUMF 1 FG TOTAL 1805 @ 3,587 4,21 S.16 986
1F10771Y  IP1WHR FG TOTAL 1806 0,18 MFD 0.14 0.94 2,28 986
I 1F21711Y FUMF 2 FG TOTAL 1806 0,00 MFD 0,00 1.36 4,00 986
1F20771Y  IP2WHR FG TOTAL 1808 0,23 MFD 0.21 0.24 0.34 984
IF11831Y R FMF1 FG TOTAL 1809 0,00 MFD 0,00 0.00 0,00 986
I 3IF2183IY B FNF2 FG TOTAL 1810 0.00 NFD 0,00 0.19 0.34 786
IF3182IY R FMF3 FG TOTAL 1811 0,51 MFD 0.43 0,50 0,58 986
IF41831Y B FMF4 FG TOTAL 1812 0,49 HFD 0.38 G.44 0.56 985
4F160A1Y R/FBGAS FLOW  TOTAL 1801 4,55 MFD 3,02 5.70 9.20 984
I AFI{&60BIY  F/FGAS FLOW  TOTAL 1800 5,00 HFD 0,00 7,00 0,00 988
4F194TY WUFGAS FLOW  TOTAL- 1803 0,00 MFD 0,00 0,00 0,00 986
IFI30TY II5FGAS FLOW  TOTAL  1A04 T.00 RFD 0.00 0. 00 0,00 785
l 7F181Y R/FGAS INLET TOTAL 1813 0,00 MFD 0,00 0,00 0.00 98é
8F1SATY R/FGAS INLET TOTAL 1814 0.00 WFD 0,00 0.00 0,00 986
BF1SEIY F/FGAS INLET TOTAL 1329 1.74 MFD 1.45 1475 2,05 986
AFS6RI IMF1  DIST LINES FLOW 24,54 KRD 23,26 b ¥ 28.63 986
. 4F55RI IMF2  XFER LINE  FLOW 444,10 KED 401,50 523,03 763,52 986
4F57RI IMF3  XFER LINE  FLOW 0.00 KBI 0.00 0.00 0.00 986
BF115AIC TIELIN FLOW FROM  SOHID 141,48 KED 109,38 134,17 165.79  9Ré
I 8F11SEIC  TIELIN FLOW TO 50HIO0 0,00 F’BD 0.00 0.00 0.00 984
1F4241C INJFMF MANFLD DISCH FRES 2837.87 F 1639.40 2529.06 2851.30 986
_ 1F1030IC INJPMF SUCTMN HEADER FRES _Zio,‘?,_’-},g,m o 237.58 249.80 255,16 786
I 1512291 FUMF 1 GG N1 TUREIN SPEED 500,00 m—;] $065.93 4243,45 4500,00 986
1512321 FUMF 1 GG M2 TURELM SFEED (7. 21 MRM 8.48 5,86 v21 78a
1712391 FUMF 1 FT EXH AVG TEMP 794,77 IF 701,73 728,66 794,77 9864
1P11991 FUWF 1 GGCOWP DISCH FRES 221,40 FG 178.49 194,98 20738 988
I 1711981 FMF1GG COMF  DISCH TENP 256,01 IF 230,13 234,77 256,01 986
1T12181 FUMF 1 ANMENT AILR TENF 38,29 IF 37,20 356,51 43,08 984
1812521 FUMF 1 FT N3 TUREIN SFEED ;4901 62 RPHM| 4271.86 A556,10 4905,43 984
l 1F12111 FUMF 1 TURBIN EXAUST FRES — 3.78 IWC 0.50 2035 29 985
- 1710131 FUMF 1 SEAWTR SUCTMN TEMF 42,94 IF 61,97 49,40 74,70  98é
1T10061 FUMF 1 SEAWTR DISCH TEHWP 64.06 DF 62,74 70.30 77.47 984
l 1IF1016IRC  FUNP 1 SEAWTR RYFASS CONTRL 464,35 KED 367,42 424,48 500,00 986
1522291 FUMF 2 GG M1 TURRIM SFEED 0.00 RFM 0,00 1959.37 6010.38 9864
1822321 FUMF 2 GG N2 TUREIN SPEED 0,00 MRHM 0,00 2,51 8,75 9B&
1722391 FUMF 2 FT EXH AVG TEMF 63,36 DIF 53,36 297+23 635.81 985
l 1F21991 FUMF 2 GGCOMF DISCH FRES 0,92 FG 0.73 62,22 195,46 9864
1721981 FHF2  GGCOMF DISCH TEMF 58,60 IF 58.23  171.08& 402,76 784
1722181 FUMFP 2 AMENT AIR TEMF 40,44 DF 21,54 35,53 43,52 986
l 1822521 FUMF 2 FT M3 TUREIN SFEED 16,12 RFM 14,10 1511°51 4694.,24 985
1F22111 FUMF 2 TUREIN EXAUST FRES 0,00 IWC 0.00 0,51 3.51 984
1720131 FUNF 2 SEAWIR SUCTHM TENF 73,51 OF 7351 75,06 78,24 Y5
1720061 FUMF 2 SEAWTR DISCH TEMP 73,29 UF 73,18 76472 78.57 986
l 1F2016IRC  FUMP 2 SEAWTR BYFASS COMNTRL 0,00 KEBD 0,00 122.86 387.07 986
. 515321 LF SWR HT EX 10ISCH TENMP 92,08 DF 55460 B7.41 102,96 986
STS251 LF SWR HT EX 2DISCH TEMP 91,09 DF 58.71 86,45 101.86 986
l 575281 LF SWR HT EX 3DISCH TEMP 61,10 OF 55,49 74,89 101.75 986
STS311. - LP SWR HT EX ADISCH TEMF 61,10 DF 55,60 75:55 102,96 = 986
AF400SUMS DS 3 SWI FLOW  SUMCAL 129,65 KED 11 91 150,41 213,324 984
I‘A’F’Tm’o*c‘nfc DS 3 WL 4 LINE FLOW T 1231 KB o Biog 13,03 19,42 986
AF06400IC DS 3 WL 6 LINE FLOW 23,44 KERD 19,59 24,22 31.55 986
AF07400IC DS 3 WL 7 LINE FLOW 0,00 KED 0,00 T 0.00 6,10 988
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et - T DESCRIFTION-======- -CURRENT- EGU  ---LOW--- -AVERAGE- --HIGH--- SAWF
LI Z1ITY  PUNP1 EG TOTAL 1805 (STDT*EFU 3407 4.47 .23 1421
1F10771Y IF1WHR FG TOTAL 1804 15 0.15 0.99 3.32 1421
1F21711Y  FUNF 2 FG TOTAL 1808 0.62 MFD 0.00 1.00 4.00 1221
1F20771Y IF2WHR FG TOTAL 1808 0.24 MFD 0.21 0,24 0.34 1421
~JF1183IY ¥ FWFI FG — TOTAL 1809 0.00 WF 0,00 0.00 0.00 1321
3F2183IY B PMF2 FG TOTAL 1810 0.00 HFD 0.00 0.14 D.34 1421
IY B FHF3I FG  TOTAL 1811 ~ 0,92 HFD 0.43 0.30 0,58 1321
3F41831Y B PMPA FB TOTAL 1812 0.48 MFD 0.38 Q.44 0.36 1421
4F160AIY  R/FGAS FLOW TOTAL TBUT & B HFD 3302 R 7.20 1321
I 4F140RIY  F/FGAS FLOW TOTAL 1800 0,00 MFD 0.00 0.00 0.00 1421
4FI94TY WUFGAS FLOW TOTAL 1803 0,00 MFDO 0.00 0.00 0.00 1421
4F2301Y DSFGAS FLOW TOTAL 1804 0.00 HFD 0.00 0.09 0.00 1421
7F1BIY R/FGAS INLET TOTAL 1813 - 0.00 MFD 0.00 0.00 0,00 1471
8F13AIY R/FGAS INLET TOTAL 1814 0.00 HFD 0.00 0.00 0.00 1421
8F10RIY F/FGAS INLET TOTAL 1329 1.82 HFD 1.45 1.75 2,00 1421
AFG6RI IMF1 LIST LINES FLOW 24,97 KRD 23.26 23.20 28,63 1421
" 4FSSET T INF2  XFER LINE FLOW 454,65 KB 301,90 202.74 763.52 1421
4FS7RI IMF3 XFER LINE FLOW 0,00 KRD 0.00 0.00 0.00 - 1421
m OF110ATIT TIELIN FLOW FROW  SOHID 136,44 KBl 108,85 134,09 16579 1221
I 8F115BIC TIELIN FLOW TO SNHIO 0,00 KRD 0.00 0.00 0.00 1421
TFAZ41I0  TNJFMF MANFLT DISCH  FRES 2/87+60 FG 1637.60 2006 U7 ool 30 TTAZT
1F10301IC INJFMF SUCTM HEADER FRES 291,45 PG 237.93 250.06 2535.16 1421
512291 FPUMP 1 GG "NI‘TURBIN’SPEED”"*_I:£&8£413 RFM| — 4085.93  4320.20 6300,00 1921

1812321 FUMP 1 GG N2 TURBIM SFEED ?.18 MREHN 8.68 B.96 .22 1421
—IT1239T FUWMF T FT EXH AVG TEHWF .. IB9v6Z BF = 701:38 HIATTFY T 197+3% 132rw




258.82

1711981 FMF1G6 COMF  DISCH TENP 254,18 IF 230,13 241,08 1421
I 1T12181 FUMF 1 AMBMT AIR TEMF 33,08 IF 32.20 36.25 43,08 1421
1512521 FUMF 1 FT N3 TURRIN SFEED 4907.,34 RFH 4271,86 Pagmhée 3839 "A919,40047421
1P12111 PUMF 1 TURBIN EXAUST PRES 4,18 IWC 0.90 2,86 4,99 1421
1710131 FUMF 1 SEAWTR SUCTN TEMF 80,74 IF 61.97 70,63 80,87 1421
I 1T10041 FUMF 1 SEAWTR DISCH TEMF 82.08 DF 62.74 71.43 82.08 1421
1F1016IRC FUMF 1 SEAWTR RYFASS CONTRL 473,02 KRD 367,42 439,41 500,00 1421
1522291 FUMP 2 GG N1 TURRIM SFEED 0.00 RPN 0.00 1359.57 6010,38 1421
l 1822321 FUMF 2 GG N2 TURBIN SFEED 0.00 MRM 0,00 2.02 8,75 1421
1722391 FUMF 2 PT EXH AVG TEMF 59,70 DF 59452 224,98 485.81 1421
1F21991 FUMF 2 GGCOMP DISCH FRES 0,85 FG 0,67 43,41 195,46 1421
1721981 FMF2  GGCOMF DISCH  TEMF 57,50 DF 57 .38 136.51 402,76 1421
l 1722181 FUMF 2 AMENT AIR TENF 32,86 IF 31,54 35,78 43.52 1421
1822521 FUMP 2 PT N3 TURRIN SFEED 16,12 RFM 14,10 1053.48 4694.,24 1421
1F22111 FUMF 2 TURRIN EXAUST FRES 0,00 IWC 0.00 0,63 3.51 1421
I 1720131 FUHP 2 SEAWTR SUCTH TEMP 70.98 DF 70.98 74.87 78.24 1421
1720061 FUMF 2 SEAWTR DISCH TENP 70,22 UF 70.22 75.18 78,57 1421
1F2016IRE  FPUMF 2 SEAWTR BYFASS CONTRL 0.00 KBD 0.00 85.25 387.07 1421
I 515221 LF SWR HT EX 1DISCH TEMF 118,12 IF 55.60 91,66 119,46 1421
$15251 LF SWR HT EX 2DISCH TEMP 116,14 IF 55.71 90,44 116,47 1421
575281 LF SWR HT EX 3DISCH TEMF 53,62 DF 52,20 469,69 101,75 1421
575311 LP SWR HT EX ADISCH TEMP 53.62 DF 52,20 70.17 102.96 1421
I AFAQ0SUMS IS 3 SWI FLOW  SUMCAL 137.5% KRD 113.91 146,56 213,34 1421
AF04400IC DS 3 WL 4 LLINE  FLOW 12,31 KRD 532 12,664 19.42 1421
AF06400IC DS 3 WL 6 LINE FLOW 22,84 KRD 19.59 24,20 31,55 1421
I AF07400IC DS 3 WL 7 LINE FLOW 0,00 KRD 0.00 0.00 0,10 1421
AF10400IC DS 3 WL 10 LINE FLOW 24,44 KRD 18,25 28,08 46,23 1421
AF11400IC DS 3 WL 11 LIME  FLOW 6,02 KED 2.94 b.72 14,49 1421
I AF12400IC DS 3 WL 12 LINE  FLOW 10,82 KRD 2:.52 10,78 12425 1421
B AF13400IC DS 3 WL 13 LINE FLOW 8,44 KRI b1 64 10,12 16,99 1421
AF14400IC DS 2 WL 16 LINE  FLOW 22.52 KED 15.85 24,21 35.34 1421
AF17400IC DS 3 WL 17 LINE FLOW 20,57 KRI 1514 23.55 39.66 1421
I AF18400IC DS 3 WL 18 LINE  FLODW 9,84 KED 0,00 4,34 10,92 1420
EFA00SUMS DS 4 3UWI FLOW  SUHCAL 80,70 MBD 54,33 76.82 82,10 1420
EFA00SUMF DS 4  FWI FLOW  SUMCAL 60,55 MRD 15,20 65,33 100.84 1420
I BFO4400IC 1S 4 WL 6 LIME  FLOW 45,54 KED 30,83 43,10 A4.09 1420
EFOB400IC D5 4 WL 8 LINE FLOW 2.47 KRD 0.05 3.94 11,76 1420
BFO9400IC DS 4 WL 9 LINE FLOW 7,54 KED S.46 7.33 7.79 1420
BF10400IC DS 4 WL 10 LINE  FLOW 11,57 KED 0.15 12,18 14,48 1420
I BF11400IC DS 4 WL 11 LIMNE FLOW ?.40 KED 6,91 9.01 9,50 1420
BF13400IC DS 4 WL 13 LINE FLOW 18,69 KR 11,33 17.38 18,90 1420
BF14400IC DS 4 WL 14 LINE FLOW 21.62 KRD 0,58 22.95 37.03 1420
I BFIS400IC D5 4 WL 15 LINE  FLOW 74,67 KED 857 76.12 36.53 1420
CF4005UKMS DS 9  SWI FLOW  SUNMCAL 102,06 KRD 79.78 136.46 245,27 1420
CFOB400IC DS 9 WL 8 LINE FLOW 0,01 KED 0.00 0.00 0.07 1420
l CF10400IC DS 9 WL 10 LIME  FLOW 4.79 KED 0,00 6.35 7.20 1420
CF12400IC 0S5 ¢ WL 12 LINE FLOW T 7.65 KED 0,00 10,86 26,04 1420
CF14400IC DS 9 WL 14 LINE  FLOW 13,04 KRD 0.00 16,03 28,61 1420
CFI5400IC 05 ¢ WL 15 LINE FLOW 18,54 KED G5.00 25,54 46,40 1420
Lcmeaooxc DS 9 WL 14 LIME  FLOW 13,33 KRD 0.00 14.13 20,90 1420
CFI7400IC 0S 9 WL 17 LINE FLOW 4,10 KEDL 3,82 7.41 19,14 1820
CF18400IC DS 9 WL 18 LINE FLOW 8.16 KRD 5.48 12,76 30.41 1420
I CFI9400IC 05 § WL 19 LINE FLOW 8.40 KED 7312 11.84 25,83 1420
CF20400IC D05 9 WL 20 LINE FLOW 11.40 KRD 3.36 14.23 24.88 1420
CFZ2300IC &5 § WL 22 LINE  FLOW 3,61 KED 0,00 10,52 50,00 1420
CF25400IC DS 9 WL 25 LIME  FLOW 5.52 KRD 4,29 b.63 12,08 1420
— TF200SUMS IS 11 SWI  FLOW  SUMCAL 30,28 WED Ry 37,76 99,38 1420
DF02400IC DS 11 WL 2 LINE  FLOW 17.07 KRD 0.00 23.96 49.38 1420
g [F07400IC [0S 11 WL 7 LINE FLOW 15,24 KED 11,41 23,21 S0.00 1420
LEquosuns IS 146 SuWI FLOW  SUMCAL 62,02 KED 40.53 58.88 43,00 1420
EF01400IC DS 16 WL 01 LINE FLOW 30,61 KED 20,14 29.01 31.32 1420
EF02400IC DS 14 WL 02 LINE  FLOW 9.10 KED 6.72 8.91 .44 1420
T EF03400IC DS 16 WL 03 LINE FLOW 2,33 KED S 2.31 2,56 1420
EF05400IC DS 16 WL 03 LIMNE  FLOW 1,95 KED 1,44 | 2,39 1420
CEF10400IC DS 16 WL 10 LINE  FLOW 2,20 KED 1,3 .18 2,42 1420




7476

 EF16400IC DS 16 WL 16 LINE  FLOW 7,42 KED 4,62 7,07 1420
I FF4005UMS DS 17 SWI  FLOW  SUMCAL 26,25 KRID 19,05 25,08 26,74 1420
FFO4400IC DS 17 WL 6 LINE  FLOW 13,76 KEI 9139 pageld:0M4g or 13,94 4420
FFO8400IC DS 17 WL 8 LINE  FLOW 7.75 KRI 5.50 7.47 8.31 1420
FF10400IC DS 17 WL 10 LINE  FLOW 4,96 KED 3,75 4,56 5.06 1420

[ HF400SUNS DS 12 SWI  FLOW  SUMCAL 40,78 KED 39.56 40.96 42,12 1420
| HFA00SUNF DS 12 FWI  FLOW  SUMCAL 13,19 KED 0,00 11,99 14,47 1420
| HF19400IC DS 12 WL 19 LIME  FLOW 13,21 KED 0,01 11.99 14,43 1420
I HF20400IC D[S 12 WL 20 LINE  FLOW 4,02 KED 3,54 4,13 4,59 1420
M HF23400IC DS 12 WL 23 LINE  FLOW 10,49 KBD 9,46 10,35 11,21 1420
HF25400IC DS 12 WL 25 LINE FLOW 12,62 KRI 11,92 12,77 13,56 1420

J _HF27400IC DS 12 WL 27 LINE _ FLOW 13,69 KBID 13,28 {372 13,94 1420
' IFA00SUNS DS 13 SWI  FLOW  SUMCAL 35,28 KED 0,00 32,48 36,75 1420
IFA00SUKF DS 13 FWI  FLOW  SUMCAL 64,09 KED 0,00 71,48 82,53 1420

-~ IF06400IC DS 13 WL & LINE FLOW 5.81 KED 5.27 7.33 11,21 1420
I IFQ?400IC DS 13 WL 9 LINE  FLOW 3.52 KBD 3.27 3,62 4,19 1420
IF15400IC DS 13 WL 15 LINE  FLOW 6,39 KEI 4,64 5.77 5,39 1420
IF16400IC DS 13 WL 16 LINE  FLOUW 9,61 KED 9.35 9,70 10,07 1420

l TFI7400TC U5 13 WL 17 LCINE FLOW 10,84 KET 51 10,84 11,48 1420
IF18400IC DS 13 WL 18 LINE  FLOW 10,33 KB 8.33 8.93 10,60 1420
IFI94001C DS 13 WL 19 LINE  FLOW 14,17 KED 12,20 12,73 15,55 1420
IF20400IC DS 13 WL 20 LINE  FLOW 5,46 KBI 5,35 6,59 9,89 1420

l TF214001C 05 13 WL 21 LINE  FLOW 0,18 KED 0,09 017 25 T420
IF22400IC DS 13 WL 22 LINE  FLOW 6,06 KEI 6,06 11,40 21,27 1420
TF733001C 5 13 WL 23 LINE FLOW T3.9T KEN 0200 3,51 15,35 1420

l IF24400IC DS 13 WL 24 LINE  FLOW 13,37 KBD 13,14 13,62 14,01 1420
IF254001C 0S 13 WL 25 LINE  FLOW 0,15 KED 0,00 0,13 0,19 1420
IF32400IC DS 13 WL 32 LINE  FLOW 0.09 KEI 0.00 0.11 0,18 1420
JFAGOSUKS TS 14 SWI FLOW  SUNCAL 38,76 WED 75,97 40,11 31,51 1420
JF13400IC DS 14 WL 13 LINE  FLOW 10,34 KB 10,16 10,40 10,60 1420

~ JFTZ4001C TS5 14 WL 14 CINE  FLOW 10,20 KED 7.52 513 10,53 1420
JF25400IC D[S 14 WL 25 LINE  FLOW 6,26 KED 3.38 537 6,57 1420
TJFZ7300IC DS 14 WL 27 LINE  FLOW 5,35 KET 0200 9360 10,56 1420
JF34400IC DS 14 WL 36 LINE  FLOW 6,57 KBD 5.78 6460 7.22 1420
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CONTINUCUS EMISSION MOMITORING SYSTEM (CEMS)
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PNEUMATIC DIAGRAM

1) 316 Stainless Steel Probe
2) Teflon Sample Line
3)Sample Gas Conditioner

4) Filter

5) Teflon Coated Diaphram Pump
6) By-Pass Control Valve

7) Sample Flowmeter

8) Back-Pressure Regulator
g9) 5-Way Gas Selection Valve
10) Instrument Flowmeter

11) Metering Valves
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F FACTOR FOR GASEQUS FUELS

References: 1) Code of Federal Regulations 40 CFR 60.45

2) Handbook of Chemistry and Physics; CRC Press

METHOD: The EPA F Factor for gaseous fuels is determined from a fuel
analysis for individual components by cas chromatography and

an analysis for heating value. The equation for the stoichio-
metric combustion of the individual components is used to
determine the final exhaust volume contribution of each component
‘and the total exhaust volume per cubic foot of gaseous fuel to
the combustion device.

STOICHIOMETRIC COMBUSTION OF HYDROCARBONS:

The exhaust volume concentration of each fuel gas component is
determined by the general equation for the stoichiometric combustion

of a gaseous hydrocarbon CxHy in air:

CxHy + AIR —> x CO, + y/2 H)0 + 3.785 (x + y/4) N,
or
CxHy + (x + y/4)(0, + 3.785 N,)—>x CO, + y/2 H,0 + 3.785 (x + y/4) N,

Therefore, for each mole (or standard cubic foot) of each fuel
gas component CxHy, there will be:
1) x +y/2 + 3.785 (x + y/4) moles (or SCF) of "wet" exhaust flow
2) x + 3.785 (x +y/4) moles (or SDCF) of "dry" exhaust flow
or

1 SCF of CxHy produces 4.785x + 0.946y SDCF, flue gas

where: x = # of carbon atoms in component CxHy

]

y = # of hydrogen atoms in component CxHy

If non-combustible components such as N or CO, are present in
the gaseous fuel, these will not part1c1patg in the combustion
process.

1 SCF Non-Combustible component produces 1 SCF, flue gas
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STOICHIOMETRIC COMBUSTION OF HYDROCARBONS (CON'T)

Hydrogen (Hp) combustion procedes according to the reaction:
1Hy + 3 (07 +3.785 Np) —> 1H0 + 1.893 N2

Carbon Monoxide (CO) combustion in air procedes according to the
reaction:

€0 + AIR —> €0, + No (stoichiometric combustion)

or

10+ 3(0p + 3.785 Ny)—> 1 €O, + 1.893 N,

1 SCF CO  produces 2.893 SDCFo flue gas

o/

The total exhaust gas volume at stoichiometric combustion (zero %
excess 0,) is the summation of the individual component's contribution.
The actusl total exhaust gas volume is greater and depends on the

% O2 in the exhaust gas.

e i . . 20.9
Actual SDCF = SDCF, (@ Stoichiometric combustion) * 20_9_%02 in exhaust oas

BTU HEATING CONTENT OF GASEOUS FUELS:

The Btu/SCF of the gaseous fuel is determined either by actual
measurement of a sample combustion in a calorimeter or from a
summation of the known heating value of the components multiplied
by the mole fraction of the components.

EPA F FACTOR:

The F Factor is the ratio of the total exhaust volume (SDCF.)
produced by the stoichiometric combustion of 1 SCF of the
gaseous fuel and the Btu content of the same 1 SCF of gaseous

fuel.

F (SDCFo/MiBtu)= 108 #  [SDCFo/SCF fuel] ¢ [Btu/SCF fuel]
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RESPONSE _TIME

Date of Test: September 2, 1985

Analyzer Type: NO/NOx Thermo Electron Analyzer

Span Gas Concentration: 100 or %)

Zero Gas Source: Ambient Air
Upscale:
) 45 seconds
I
2) 50 seconds
e i AR
3) 50 seconds
Average upscale response 48.3

seconds.

Downscale:

1) 45 sSeconds
2) .45 seconds
3) 40

—_—

seconds

Average downscale response 43.3 seconds.

Systems response time 60

Seconds,
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Sohio Alaska Petroleum

NOx/CO/0, SUMMARY

Unit: Sulzer Turbine - Tag #408-TCP-02-770A

NOx ppm
Time: 3 0o NOx ppm € 15% 0o €O _ppm
1215-1255 16.'3 114.9 147.0 5:4166
1305-1335 1.3 105.6 1 31652 6«03
1345-1415 16+ 7 104.9 147.0 6.03
Average 16.4 1:0:8js 5 143.4 5494

Unit: Cooper Rolls Turbine - Tag # GT-518992A - SIPW

NOx ppm
Time: 293 NOx Ppa @ 15% 02 €O ppm
1815-1855 Y72 5540 88.4 6.61
1905-1945 17.1 551 0 84.8 6.16
1950~2032 17.4 5255 88.0 6.40
Average 17.2 54.2 87 il 6,39

Unit: Cooper Rolls Turbine and Econotherm Supplementary Heater -#GT-51-8002A & H518002A S

NOx ppm ﬁ
‘Time: % 0> NOx ppm _ @ 15% 0o CO ppm e
1105-1145 14.5 69.4 64.4 40.21 &
115@-=1230 14.4 70.6 64.6 38.85 L
1240-1329 14.5 68.2 63.2 42035 o

Average 14.5 69.4 64.1 40.40



Arco Alaska, Inc.

NOx/CO/0, SUMMARY

Unit: Broach Heater - #31-1401

NOx ppm
Time % 0o NOx ppm @ 15% 02
1155-12 . .
55-1237 3ie: 02 64.96 21.44

1240-1322 3.00 64.96 21.41

1330-1409 3.49 62.46 21,17

Average 3ie L7 64.13 21.34

Unit: Cooper Rolls Turbine - #31-15101 - SIPE

NOx ppm ‘

Time % 05 NOxX ppm @ 15% 0o CO ppm

1635=1715 16.53 108.43 146.40 81 .02

1725-1805 16.67 103.44 144,26 77 « 65

1815=18355 *16%.85 100.94 147.16 73.58

Average 16.68 104.27 145.94 77.42
d

Unit: Cooper Rolls and Coen Supplementary Heater- #31-15101 and #31-14101 - SIPE g
o

; NOX ppm o

Time % 0o NOx ppm @ 15% 0, CO ppm i
o]

2200-2240 12.78 119.93 87«15 21 .05 Hh

2245-2325 12.67 119.93 85.99 24. 55 =
fIsN

2335-2415 ., 12.98 119.83 89415 21579, =

Average '12.81 119.83 87.43 21.46
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COMPANY :

DATE:

UNIT:

TIME INTERVAL

SOHIO ALASKA PETROLEUM
9-3-85

Sulzar Turbine Tag#4D8-TCP-02-77044

RUN # 1
NOXAC0/02

DATA

COMCEMTRATION; FULL SCALE

Page 63 ©f 147

| CONCEMTRATION; CORRECTED
NOx;ppm  CO;ppm

115,175,583
112,.90-5553
115.68 §.53
113.37 5.53
116:13°5.53
I16:3Y55. 53
114,07 4.03
114,31 4,02

BEGIN EMD 02:4s NOx31fs CO;+fs

_____________________________________________ }________—-—_———-—————————

1215 1220 29 33 155

1220 1225 75 3290 193

1225 1230 75 33 15.5

1230 ¥235 73 323 15.5

1235 1240 75 33 18:95

1240 1245 7o 33 15,9

1248 1250 2343 3249 14

12510 1285 75,5 3243 14

5 1255 75,00 32.83 15.50

Auerages:

12 RINE Co

INITIAL ZE ) 10 in 10

INITIAL SR ) 24 20 33

FIMaL ZEROD 11 10 ia

FIMAL SPaN « 4.5 20.5 35

4 ZERO DRIFT: 0.00 n.oo o.00

Y% BP&N DRIFT 8.53 167 0.00

Cal GAS (ppm or %) 21 2259 25123

RANGE (ppm or ¥ 28 500 100

RUN & |
402 MOx,pnm NOx ppmd 134
MOx 14.29 114,93 147.02
RUM # 1
AR CO,opm
co 14.2% 9.46
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COMPANY &
DATE:
UNIT:

SOHID ALA
9-3-85

TIME INTERVAL
BEGIN END

SKA PETROLEUM

RUN & 2
NOX/C0/02 DATA

COMCENTRATION: FULL
02;4< NOx;+s

Sulzar Turbine Tag#408-TCP-02-77044

Page g4 of 147

SCALE ICONCENTRATION: CORRECTED
I A

COifs

1305 1310
1310 1313
1315 1320
1320 1323
1325 1330
1330 1335
1305 1335

Averages:

INITIAL ZEROD (¥f
INITIAL SPAN (%f
FINAL ZERCO (-
FINAL SPaN (¥
4 ZERO DRIFT:
74 SPAM DRIFT:

Cal GAS {ppm ar %)

RANGE (ppm or ¥J

bk bk pak bh ke ek
o O

O O O O

0.00
0.00
25.13

100

NOx;ppm COj;ppm
102.38 6.03
102.28 4,03
107.25 4.03
107.28 6.03
1072.25 6.03
107 .25 4.03

134.20

76 31

74 31

73.9 32

/2.3 32

73 3z

75 32

75.50 31.47

oz MO

id 10

24 30.5

10 10

PEED 30.3

0,00 D.oo

-0.83 D.oo

21 92.%94

25 ano

MOx , ppm MO
105.63

CO,ppm

6.023



COMPANY
DATE:
UNIT:

TIME INT
BEGIM

SOHID ALASKA PETROLEUM
F=-3=85
Sulzar Turbine TagH#408-TCP-02-77044

RUN # 3
NOX/C0/02 DATA

ERVAL CONCENTRATION: FULL SCALE
END 02;fs  NOx;¥ §

023

Page

NOx sppm

104.94
104.94
104,94
ind, 24
104.94
104.%4

65 oif

CONCENTRATION; CORRECTED

COippm

SO 5 08

o
o G e B e T o}
DO RO 'S S O % % )

O O O Oh.
[ o i oo R v

1 1345 1350 77 31 14
. 1350 1355 77 31 14
3 1355 1400 77 21 14
4 1400 1405 765 31 14
< 14035 1410 74.8 2 16
é 1410 1415 765 ol 16
_____________________________________________ [_________________________
1345 1415 74,75 31.00 14.00
Averages:
Q2 MOX ca
IMNITIAL ZERO (¥+s) ia 10 in
INITIAL SPaN (¥+fs) 24 20 33
FIMAL ZERD (¥fs2 14 10 10
FINAL SPAN (¥fs) 24 30 35
4 ZERO DRIFT: 0.40 D.0o0 0.00
4 SPAN DRIFT: 0.00 0.00 0.060
CAL GAS {ppm or ¥ 2! 72.74 20.13
RANGE {ppm or %) 29 300 100

02 MNOx yppm
14,69 104,%4

MOx ppma 15402

144,97
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(Y

COMPANY : SOHIO ALASKA PETROLEUM-SIPL
DATE: F-4-25
UNIT: Cooper Rolls & Eccnotherm Heater-5i-51-20024 & HS5120024

RUN# 1
NOX/C0/02 DATA

TIME INTERUAL CONC
BEGIN  END 0

MCENTRATION; CORRECTED
234 NOxsppm COjppm

(o W e

L1 R =S 5 T S0 L e Qi s B B s AN |

P

1 1105 1107 5  23.4 44 14,55 66.96  35.40
2 1107 1109 8  23.4 43 14.47 .~ 66.96 - 34.55
3 1109 1111 8 23.5 44 14,67 67.46  35.40
4 1111 1113 5 23,4 44,5 14.54 47.94  34.12
5 1113 - 1115 5 24 45 14,54 49.96  36.45
1115 1117 g 24 45.5 14.53  49.96  37.17
1117 1119 5 24 46 14,52  49.96  37.69
11192 1121 5 2 45  14.53 49, 36.65
1121 1123 48 2 47 © 14.65 &9, 38.74
1123 1125  47.5 2 48 14,52 9. 39,79
1125 1127 48 2 49  14.45 &9, 40.84
1127 1129 g 2 S0 14.40 &9, 41
1129 1131 g 2 51 . 14 £5
1131 i1 5 : 52 14
1122 53
1135 53
1137 5
! 5
1 3
i

ERD{ 10 10 1
P SDPDAMM " L~ Y D) En Y ~
INITIAL ZPaMN{M+is 9.3 20 3
< B g . .
FIMNAL ZEROCKf<! 10 10 19
I ANELO S -
FINAL SPaN(¥+e: 27
v 2550 DRIET: a.00 0 1
J g = Ris : } : |
5P IFT 0,00
T
L
L 00
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COMPANY : SOHIQ ALASKA PETROLEUM
D&TE: 7-4-85
UNIT: €838per Rolls & Econotherm Heater - Gt-51-8002A & H518002A

RUME 3
NOXA/C0/02 DATA

TIME INTERVAL CONCENTRATION; FULL SCALE!ICONCEMTRATION; CORRECTED
BEGIN  END 02;fs  NOx;fs CO;fs | 023X NOx;ppm CO;ppm
________________________________________ | e
1240 1247 é67.3 24 92 14,46 68,25 43.98
1247 1234 é8 24 51 14,59 48.25 42.793
1254 1301 48 24 J2. 14,89 68.25 43.98
1301 1308 é8 24 90 14,59  48.25 41.88
1308 1315 é8 24 49.8 14.59 68.25 41.47
1313 1322 67.3 24 47 14.46 68,25 38.74
1322 1329 &7 .5 24 90  14.486 68.25 41.88
________________________________________ [ —————————
1240 1329 67.83 24,00 50,30 14,53 48,25 42.15
Averages
02 MNOx co
INITIAL ZERO(%fs 10 10 1o
INITIAL SPaN(Yfs ?3.5 30.5 24
FINAL ZERO(X#s) 10 10 10
FINAL SPAN(Xfs) 93.5 30.3 34
4 ZERD DRIFT: 0.00 0.00 g.00
SPAN DRIFT 0.00 0.00 0.00
CAL BAS ppm or ¥ 21 99.94  25.13
RANGE <(ppm or ¥ 25 =00 1040
RUN 3
202 NOx,ppm NOx ppm 3 13402
NOx 14,533 48,25 é3.24
RUN 3
402  CO,ppm
co 14.53 42.15
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COMPANY :ARCO ALASKA , INC.
DATE: 9-5-85
UNIT: SIPE. ; Broach Heater #31-1401

RUN# 1
NOX/02 DATA

TIME INTERUAL CONCENTRATION; FULL SCALEICONMCENTRATION; CORRECTED

DRI SRR VI O

BEGINM EMND D2;:fs NU“.fs i 0234 MOx ;ppm
________________________________________ e T
1155 1202 22,9 23 3.13 64.94
1202 1209 223 23 3.08 44,94
1209 1216 2135 23 2.88 64,94
12146 1223 2Y.:72 23 2.80 &4,968
1223 1230 2249 23 3. 13 64,74
1230 1237 2249 23 313 44,94
———————————————————————————————————————— I .
1155 1237 22.08 23.00 3.02 44,94
FuUBrages
_ 0z NOx
INITIH- ZERD{X 10 10
IT S0 74 20
rﬁL i0 i
RIAT 24 an
4 ZEEG iRirT. 0.00 0.00
% SPAM DRIFT: 0,00 b.oo
CAaL GAS ppm or ¥ 21 22.94
R&MNGE {ppm or % 29 00
RUM 1
402 NOx,ppm MOx ppm 2 15402
NOx 3.02 44,76 21.44
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COMPANY :ARCO ALASKA , INC.
DATE: 9-9-85
UNIT: gs1PE; Broach Heater #31-1401

RUN# 2
NOX/CO/02 DATA

TIME INTERYAL COMCENTRATION; FULL SCALE!CONCENTRATION; CORRECTED

BEGIN END 02;4s  NOx;fs 0294 =NOxppm
________________________________________ l o o i s e o i i e e i
1 1240 1247 22 23 3.00 44,98
2 1247 1254 22 23 3.00 44,94
3 1254 1301 22 23 23.00 64,94
B 1301 1308 22 23 2.00 44,74
2 1308 1315 22 23 2.00 64,74
& 1355 1822 22 23 3,00 64,74
________________________________________ } - e o i S o o o e o S S S S
1240 1322 22.00 22.00 3.00 44,94
Auerages '
0z MNOx
INITIAL ZERO(X$s 10 10
INITIAL SPaNCYfs 74 20
FINAL ZERD(¥+s) 10 i0
FINAL SPAN{Xfs) 24 20
¥ ZERD DRIFT: 0.oo 0.00
¥ BPaN DRIFT: 0.oo 0,00
CAL GAS ppm or % 21 29,24
RANGE {ppm or % 25 200
RUN 2
%02 NOx,ppm NOx ppm @ 13402
MNOx 3.00 44,94 21.41

of 147
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COMPANY :aRCO ALASKA |, INC.
DATE : 9-5-85
UNIT: s1IPE; Broach Heater #31-1401

RUN# 3

MOX/02 DATA

TIME INTERVAL CONCEMTRATION; FULL SCALEICOMCENTRATION; CORRECTED

BEGIN END D2:fs  NOxifs - D2%% MNOx jppm

________________________________________ I________—____-_—_——————
1330 1337 2340 22.3 3.34 62,44
1337 1341 24 22.3 3.44 62,46
1341 1348 24 223 3.47 62,44
1348 1355 24 22.3 3.47 42,44
1358 1402 24.35 22 o0 2.40 42,44
1402 1409 24.5 22.3 3.40 42,44

________________________________________ | e ————
1230 1407 24,08 2231 3.4% 42,44

fyerages
pz MO

INITIAL ZERQ(¥+<e 10 10

INITIAL SPaMiifs 28 20

FINaL ZEROD{Y+s: 10 10

FIMaL SPaN(kfz 25.3 230

7 ZERB DRIFI: 0.00 0.00

% SPAN DRIFT: 0.93 a.00

Cal GAS ppm or ¥ 21 79,74

RaAMGE {ppm or X3 22 200
RUN 3

#02 MO%,ppm MOx ppm 3 13402
MNOx 3.49 &2.44 21.17
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CLIENT:SOHIO Alaska Petroleum Co.

UNIT: Cooper Rol¥s Turbine - SIPW
REPCRT#:50-023

DATE: 9-03-85

EPa "F" FACTOR FOR FUEL GaS

EXHAUS

EXPANSION COMPONENT DSCF ¢

FUEL COMPOMENT C H FACTOR MOLE- X SCF-FU
METHANE 1 4 8.57 73.515 6.30

ETHANE 2 é 15.25 6.926 1.06

PROPANE 3 g 21.92 3.494  0.81
(150-
BUTANE) 4 10 28.4 0.49  0.14
NORM-
BUTANE 4 10 28, 1,16  0.33
(150~
PENTANE) 5 12 35,28 0.23 0,08
NORM-
PENTANE 5 12 35.29 318 G411
HEXANE + £ 14 41.95 0.28 0,12
AIR
(N2+02) - - 1 0.53 .00532
co2 - - i 12,84 .12858
H28 - 2 1 0 0
TOTAL 100 .08
8.91 DSCF EXHAUST PER SCF OF FUEL GAS AT ZERO % OXYBEN
950  NET BTU/SCF OF FUEL GAS
1049  GROSS BTU/SCF OF FUEL GAS
8489.25  DSCF/MMBTU (EPA "F" FACTOR 3 &0 ‘F & ZERD % OXYGEN)
8419.14 DSCF/MMBTU (EPA “F" FACTOR 3 48 “F & ZEROD % OXYGEN)
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CLIENT:SOHIO Alacska Petroleum Co.
UNIT: Gooper Rolls Turbine & Econotherm Heater - SIPW
REPORTH:50-023 i '
DATE: 9-04-85

EPA "F" FACTOR FOR FUEL -GAS

EXPANSION COMPONENT DSCF ¢
FUEL COMPONENT C H FACTOR MOLE X SCF FU

METHANE

[N
N -
o
n
=
~J
=y
[ =
J
-0
o~
w
N =Y

ETHANE

g% ]
o
[
wn
J
on
k.
ow
tJ
0
—
<
L

PROPAME 3

[nu]
(RN]
—

ou ]
I
0
O~
(E]
bt
o
-
40

4
\

[

50- ,
BUTANED 4

;._.
Lo
(0]
o
O
o

o
[ve]
Lows ]
-
I

NORM-

BUTANE 4 10 28.4 1129 0D.32
(150~
PENTANE? 5| 12 35.28 0.24 n.o08
NORM-
PEMTRME 3 § B 39.28 v 312 f.11
HEXANE + & 14 41.25 0.28 0.12
AIR
(N2+02) - - 1 0.37 .00573
coz = & 1 12,50 12504
H2S = 2 i 0 a
TOTAL 100 9.08
2.08 DECF EXHAUST PER SCF OF FUEL GAS AT ZERD ¥ OXYGEN
————— ;;: NET BTU/SCF OF FUEL GAS
-___;E;; GROSS BTU/SCF OF FUEL GAS
_é;;;j;; DSCF/MMBTU (EPA "F" FACTOR 2 40 ‘F & ZEROD ¥ OXYGEN)
—%;;;jg; DSCF/MMBTU (EPA “F" FACTOR 2 é8 ‘F & Z2ERD % OXYGEN)
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CLIENT:ARCO Alaska
UNIT: gsypgBroach Heater & WHRU

REPORTH#:50-040
DATE:9-5-85
EPA "F" FACTOR FOR FUEL GAS
EXHAUST
EXPANSION COMPONENT DSCF (0)~/
FUEL COMPONENT C H FACTOR MOLE % SCF FUEL
METHANE 1 4 8.57 7913 6.44
ETHANE 2 é 15.25 6.51 0.99
PROPANE 3 g 21.92 3.24 0.73
¢ I50-
BUTANE? 4 10 28.4 0.45 0.13
NORM-
BUTANE 4 10 28.4 1.08 0.31
{180~
FENTAMNE o 12 35.28 0.30 0.11
NORM-
PENTANE 3 12 35.28 z24 0.08
HEXANE + 4 14 41,95 g.1 0.03
AIR
(N2+02) = - 1 0.4% 0045
coz - o 1 12.34 .1234
H2S = 2 1 0 o
TOTAL 100 8.97
9.2 DSCF EXHAUST PER SCF OF FUEL GAS AT ZERD ¥ OXYGEN
237.2 NET BTU/SCF 0OF FUEL GAS
1035.3 GROSS BTU/SCF OF FUEL GAS
8937.923 DECF/MMBTU (EPA "F" FACTOR 3 40 ‘F & 2ZERD ¥ OXYGEN)
2074.04 DECF/MMBTU (EPA “F" FACTOR 9 48 “F & ZERO ¥ OXYGEN)




SAFC FPRODUCTION LAER

ANAL YSIS REFORT

Requestor: Lynn Billing

Facility: GC-2
Location: Skid
Date: Q9/03
Sample No: 0210
Temp, (F): 100
PSIG: 178
Mole %“Z°s

Methane, 755268
Ethane, 6.452
Fropane, 3.410
n Butane, 1020
i Butane, Q.4Z9
n Pentane, 0.220
i Fentane, Q. 176
C—6 +, 0.0%90
CO2; 11.764
Nitrogen, 1.161
Oxygen, Q. 000
H2S, ppm by vol A/R
HZ20, N
SpG Calculated 0.770
SpG Measured 0.774
BTU/SCF, gross 1030
BTU/SCF, net 32

Comments:

Natural Gas Composition

ton

WSW

409 Skid 302

/85 09/03/85

0211

S

8

610

73,515
&.926
3696
1.160
0.492
05318
G227
Q.27

12.858
0.533
Q. 000

AR

MR

& 0.7941
0.794
1049

950

Date:

86 . of 147

09/04/85
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SAFC FRODUCTION LAER

ANAL YS IS REFORT
Natural Gas Composition

Requestor: Lynn Billington

Facility: WSW
Location: Skid 301
Date: 09/04/85
Sample No: 0276
Temp, (F): 0
FSIG: 610
Mole “Z's
Methane, 74.029
Ethane, &.829
Propane, 3.621
n Butane, 1.129
i Butane, 0.482
n Pentane, 0.312 .
i Pentane, 0.240
C=6 +, 0.281
Cco2, 12.504
Ni trogen, Q. 373
Oxvygen, Q. 000
H2S, ppm by vol _& NR
H20, 000 NR
SpG Calculated 0.7892
SpG Measured Q.793
BTU/SCF, gross 1049
BTU/SCF. net P50
Comments:

Date: 09/04/85

Reviewed by: 2@ﬁ7?ﬁ:§;-—



LIE Lh b

I

LaMPLE#® Lizasss  ARUHIVES® UXYHZui /A

BRCHRAVILY
wmP GRAVLY
LCUMMEN =38

® s a s v ¢

S1F OLUFER SUPERVESUR
SIF FAULILLTY ENGINEER
TIOM GILEY/ BUB MURLEY

ANALYSIS REFPURI

(AL, )
(MEAS, )

lllc.llu-..l.-i.l-‘lll
ll.on.-..l--.ul.-.qn--‘
Ill'l.lll!l.ll.’l,ll.llIIIIUIIIOI‘

s " m w s sBEN e ey PrE

tocatiofi CoOmPaNY \
S lFe ARLU
gamprle moanthy davys vear, haufy sample Polnt gescription
W - 1 Wikt =30 LIUWNS'TREAM MEEL LIRUM
sample description
RESIL, UARS ,
tempP sample FSlu, line PRl meter#®
*a #3 ) T
requestor : :
» |
FRIERTY VAL UE
'0u.-!liIOIIOOUIOtllliOlcu-’llllllllDll'tul---II--O'lr.lllt
=sAMFLE | LME ) LIRS
TEMFERATURE ® i
LINE HRESYURE w19 | -2 L L
NLTRULSEN « 4% ML A
#ME | HANE 5B ML %
URREON LituX LUk 12..34 ML %
w1 HANE Gl MUl %A
FRUFANE 3,534 MM, %
Pe=RiANE . 4 MUl A
N=RIl| ANk 1= MmaL %4
L'gi=FEN | ANE 3 ML %
N—rENTANE .24 ML, %
UMC - M- 4
HYDROGEN SLILE LDE * 3
GRS LIRY (LUBAL RS 108, & BiLl/UE
NE | CLLEAL GRS) YE/le L BIU/LE
GRS SATURATEL 1LIEAL 101V 6 BlLIZ/LF

o 21D
s

.lllulIIlhl--QiIl'.ll!..l

llll.l."ll’l.l.lll'l.I'.CII'
lI‘III.'III...l'I

llu'unnl-ul-..l'u-lv-ll-u’nlnnni

cuMFLE tELD BY..

ReViEWEL BYZ2,..
R #1 MRUD SUFERINTENLEN!
DFERAT LUNS ENGINEER LN LURD
LAK +ILE

pPS:ivl 58/11/60 da8d MY 0DuY

Page 89 of . 147
pppppeprpepvpuper e 1 T TR T T DL LL L b SRSV - 432,
S Yor
Ve YeER 2AYED

LI R

WOH 4




Page

go °f 147

IEIEEREQ)

PETRO

CHEM
ENVIRONMENTAL
SERVICES

APPENDIX C

CAI1CULATED NOx TURBINE EMISSIONS




Page 9Qof 147

PETRO

CHEM \
ENVIRONMENTAL

SERVICES

CALCULATED ALLOWABLE NOx EMISSION FOR STATIONERY

GAS TURBINES

Ref: Environmental Protection Agency, Code of Federal Regulations,
Title 40, Part 60. Subpart G, '60.332, 1983,

Equation:
14.4
STD = 150 (——§~0 + F
Where: STD = allowable NOx emissions (percent by volume at 15% 03
and on a dry basis.)
Y = manufacturer's rated heat rate at manufacturer's rated
load (kilojoules per watt hour) Y cannot exceed 14.4.
F = NOx emission allowance for fuel-bound nitrogen

( N> 0.25

]

0.005)

Calculations:

7460 BTU/Hphr

manufacture rating Cooper Rolls 29,100 hp
Turbine 1/

1/

manufacture rating Sulzer 7700 hp Turbine —

13,621 BTU/Kwhr

1.4139 % 10~3 (hphr) (kilojoules)/(BTU) (w-hr)
1.0544 % 1073 (kwhr) kilojoules /(BTU) (w-hr)

( 14.4 )
7460 * 1,4139 % 10~-°

Cooper STD = 150

( 14.4 )
+ 0.005= . %
13 600> 1.0844% 167 ¥ 9.005= 130.4ppn @ 15% Op

Sulzexr STD = 150

1/ This rating based on manufacturers efficiency performance data,

Appendix K.

+ 0.005= 204.8ppm @ 15% 0}

=
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‘ FIELD MOISTURE DETERMINATION REFERENCE METHOD

Client: Up Report# o-02.3 Dl 3.0 Ambient Temperature: S5
Locatnon (- (_J:‘_ Jzod Tl vie ¥ 2.0 270YA loor. o 2 Barometric Pressure: = .00
Operator: _ <./ ¢ _ Meter Box No: _ —  C Factor: S
Date: # F-2-»< rMew Z8.82 Probe #: 12 ss Ce o.x4
Run No.: ' et B0 Stack Diameter: £ 3" o, 24
[4
'Trgverse Tim_e Stack Pressure Meter AVm Gas Sample Temperature Temperaturem of
Point No. (0) min TemperatureDifferencial Reading Lo I | at Dry -Gas Meter --|Gas Leaving Cond-
% Agtoss Orifice [Gas, ample ’ ensor or Last
( F) Aﬂéﬁef A ﬁ \/ ¢ / (fts) inlet outlet Impinger
Y I (in) H20 i G (Tm, ) °F)  [(Tm_ ) (°F) (°F)
.28 | 280 245 i ' gk '
= 7 ,: 17,245 «?:,‘;‘j /., ‘/7‘
= 1t b l(:”";() e/ //L{
Y de/ "1’1 122 Wi/ /, Z
5 S3.% 1220 TEL 5y« L)
b w2l 1715 2/ 94 2,9 e
g
o)}
Q
®
O
W
o}
Hh
- »
1aN
~
21 1 | » avg. avag.
Total ‘,ZL;/L.{ 5 _ AL g <)
' NTP . avg.
Average G &' I E
© |l gud |1 2] 953 w28
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PETRO-CHEM ENVIRONMENTAL SERVICES

INSTRUMENT LINEARITY TEST

DATE: October 9, 1985

OPERATOR: A. Winkler

MANUFACTURER: Thermo-Electron

ANALYZER: CO

MODEL: 48

SERIAL #: 48-17394-169

GAS BLENDER SETTINGS:

Blend Gas (L/Min)

CALIBRATION GASES:

HIGH CONCENTRATION:

DILUTION GAS: N, (zero grade)

INSTRUMENT RANGE: 0 - 100 ppm

EPA Protocal 1

LOW CONCENTRATION: 64 ppm CO

INSTRUMENT MODE SETTING: 0 - 30 sec.

0.0

2.0

1.5

1.0

0.5

0.0

2.0

INSTRUMENT RESULTS

time constant

Dilution Gas (L/Min) Blended Instrument % Deviation
Value Value
2.0 0 0 0.0
0.0 64 64 0.0
0.5 48 47 0.2
1.0 32 32 0.0
1.5 16 16 0.0
2.0 0 0 0.0
0.0 64 64 0.0
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PETRO-CHEM ENVIRONMENTAL SERVICES

INSTRUMENT LINEARITY TEST

DATE: October 9, 1985

OPERATOR: A. Winkler

MANUFACTURER: Teledyne
ANALYZER: Oxygen
MODEL: 320 AX

SERIAL #:

GAS BLENDER SETTINGS:

Blend Gas (L/Min)

Dilution Gas (L/Min)

CALIBRATION GASES: EPA Protocal 1

HIGH CONCENTRATION:

LOW CONCENTRATION: 21 (ambient)

DILUTION GAS: Nz (zero grade)

INSTRUMENT RANGE: 0 - 25%

INSTRUMENT MODE SETTING:

INSTRUMENT RESULTS

0.0

2.0

1.5

1.0

0.5

0.0

2.0

2.0

0.0

0.5

1.0

1.5

2.0

0.0

0

21

15.7

10.5

5.2

21

Blended
Value

Instrument % Deviation

Value
0 0.0
21 0.0
15.5 1.0
10.7 0.8
9.2 0.0
0 0.0
21 0.0
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PETRO-CHEM ENVIRONMENTAL SERVICES

INSTRUMENT LINEARITY TEST

DATE: October 9, 1985
OPERATOR: A. Winkler
MANUFACTURER: Thermo-Electron
ANALYZER: NOx

MODEL: 10

SERIAL #: 10A/R-17380-169

GAS BLENDER SETTINGS:

CALIBRATION GASES: EPA Protocal 1
HIGH CONCENTRATION:
LOW.CONCENTRATION: 277 ppm NOx
DILUTION GAS: N, (zero grade)
INSTRUMENT RANGE: 0 - 500 ppm

INSTRUMENT MODE SETTING: Converter temperature
at 650°C, NOx

INSTRUMENT RESULTS

Blend Gas (L/Min) Dilution Gas (L/Min) Blended Instrument % Deviation
Value Value
0.0 2.0 0 0 0.0
2.0 0.0 277 277 0.0
1.5 0.5 208 207 0.2
1.0 1.0 138 138 0.0
0.5 1.5 69 70 0.2
0.0 2.0 0 0 0.0
2.0 0.0 277 276 0.0
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ARCO ALASKA, INC.

Page 1085 of

INSTRUMENT AND CALIBRATION DATA

ANALYZER RANGE
TYPE: NO/NOx

MANUFACTURER: Thermo Electron - 0=500
MODEL: 10

SERIAL #; 10 A/R-17380-169

TYPE: 0,

MANUFACTURER: Teledyne 0-25%
MODEL: 320 AX

SERIAL #: 90840

TYPE 2 coO

MANUFACTURER: Thermo Electron 0-100
MODEL : 48

SERIAL #: 48-17394-169

1/ Cylinder AAL-14186 (see certification

ZERO GAS S

Ambient Air

Ambient Air

data Appendix D)

147

PAN GAS

99,94 " —

Ambient Air

28.13



“‘fi;“ SCOtt SpeC|alty Gases Scott EnvnronmentalTecf:\:ci)\::;:,nlv?:.

PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 510-665-9344 Date Shipped __9/27/85
PETRO CHEM ENV. Our Project No: 330404
ATTN: JIM MARCHESINI i VERBAL
Your P.O. No:
3207 ANTONINO e g
BAKERSFIELD, CA 93308 Page 1 _of 2
) CERTIFICATE OF ANALYSIS — EPA PROTOCOL GASES*
" (Concentrations are in mole % or ppm)
i +1 9/18/85 9/26/85
Cylinder Number AAL-14186 Certified Accuracy % NBS Traceable Analysis Dates: First Last
PRIMARY REPLICATE
CERTIFIED EXPIRATION ANALYTICAL STANDARD CONCENTRATIONS
COMPONENTS CONC DATE PRINCIPLE NBS/SRM'’s FIRST SECOND
SULFUR DIOXIDEL 22.66 ppm 3/26/86 LLECTROCHEMICAL 1694/1693 20,65 pom 50 60 e
NITROGEN BALANCE 22.62 ppm 22.66 ppm
' 22.56 ppm 22.68 ppm
X + 16/85 9/23/85
Cylinder Number AAL-14186 Certified Accuracy_l_% NBS Traceable Analysis Dates: First 9/16/ Last
PRIMARY REPLICATE
CERTIFIED EXPIRATION ANALYTICAL STANDARD CONCENTRATIONS
COMPONENTS CONC DATE PRINCIPLE NBS/SRM's FIRST SECOND
NITRIC OXIDE 99.94 ppm 3/23/86 CHEMILUMINESCENCE 1684 /1683 99.92 ppm 99.85 ppm
NITROGEN BALANCE 99.42 ppm 99.99 ppm r
99.69 ppm 99.99 ppm ®
Lmd
e}
N
O
H
"We hereby certify the cylinder gas has heen analyzed according to EPA Protocol No: :
~J

Analyst R//V//%/////////’ZM Approved By

G

The only hability of this Company for gas which fails to comply with this analysis shall be replacement thereof by the Company without extra cost.

CERTIFIED REYFi1. NCE MATERIALS i EPAPROTOCOL GASES 13 A‘CU[SlEND‘ 'u CALIBHAII()N& SPECIALTY GAS NIEXTURES

PO (GASFS \ LOCCECCAHIDVY BDANIICTE iv  NIeTren s




ﬂ'gccTt ?peaalty Gases Séont Enviranmentl Techwclogy .

PLUMSTEADVILLE, PA. 18943 PHONE: 215-766.8861  TWX: ET0605 om0 Date:Shiphal 9/27/85
: : 330404
PETRO CHEM Our Project No:
ATTN: JIM MARCHESINI Your P.O. No: ____VERBAL
Page 2 of g
CERTIFICATE OF ANALYSIS — EPA PROTOCOL GASES*
(Concentrations are in mole % or ppm)
AAL-14186 )
Cylinder Number Certified Accuracy_‘l_% NBS Traceable Analysis Dates: First 9/18/85 Last 9/26/85
PRIMARY REPLICATE
CERTIFIED EXPIRATION ANALYTICAL STANDARD CONCENTRATIONS
COMPONENTS CONC DATE PRINCIPLE NBS/SRM’s FIRST SECOND
CARBON MONOXIDE 25.13 ppm 3/26/86 NDIR 1679c/261k 25.17 ppm 25.16 ppm
NITROGEN BALANCE 25.04 ppm 25.12 ppm
25.09 ppm 25.11 ppm
Cylinder Number Certified Accuracy________% NBS Traceable Analysis Dates: First Last
PRIMARY REPLICATE
CERTIFIED EXPIRATION ANALYTICAL STANDARD CONCENTRATIONS
COMPONENTS CONC DATE PRINCIPLE NBS/SRM’s FIRST SECOND
o]
o)
Q
o
H
Q
~
0
Fh
*We hereby certify the cylinder gas has been analyzed according to EPA Protocol No: i
7« ~
Analyst %W'“ 7 Approved By /\1
[ Il T e
GREG WM The only liability of this Company for gas which fails to comply with this znalyslstgaIHSbatr:eplacemenl thereof by the Company without extra cost.

CERTHOED BEEERENCE MATERIALS 11 CPA PROTOCOL. GASES 1m ACUBLEND"' i CALIBRATION & SPECIALTY GAS MIXTURES
PURE GASES o ACCESSORY PRODUCTS e CUSTOM ANALYTICAL SERVICES

TOAN, st sy
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Instrument set-up

Instrument vehicle g&calibration gases

oL 447 l




SOHIO ALASKA Page, 110 of 147

Suilzer Turbine Tag #408-TCP02-7704A




SOHIO ALASKA

West Side Waterflood Project

Page 111 °of 147
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(5oric)  SOHIO ALASKA PETROLEUM COMPANY

900 EAST BENSON BOULEVARD
ANCHORAGE, ALASKA

TELEPHONE (907) 561-5111

P.O. BOX 6612
ANCHORAGE, ALASKA 99502-0612

September 23, 1985

Ms. Leslie Johnson
Petro Chem

P.0. Box 5126

3207 Antonio Avenue
Bakersfield, CA 93388

Re: 1985 Prudhoe Bay Unit Stack Testing

Dear ILeslie:

I have attached the process equipment descriptions, the fuel gas analysis
report and the emission limitations for the Western Operating Area units.

The emission limitations per the EPA PERMITS PSD-X80-09 & PSD x81-01 and
ADEC PERMITS AQC 8436-AA007 (for GC-2) and AQC 8536-AA003 (for SIPW) are as

follows:
Gas Turbines NOx 150 (14.4/Y) ppm*
co 109 1b/10® scf (fuel)
Heaters NOy 0.08 lb/lO6 Btu

co 0.018 1b/10% Btu Y0
*NO,, emissions factor for gas-fired turbines is modified by an efficiency
factor (Y) which cannot exceed 1l4.4 Kilojoules/watt hour (manufacture's
rated heat at rated peak load). Based on 15% oxygen on a dry basis.

Please contact me if you need any other informtion.
Sipcerely,

Lynn Billington

Environmental EngYneer

5071V/LMB

Attachment

cc: D. Dias w/o



.

ARCO Alaska, Inc. Page 1,5 of 127
Post Office Box 100360

Anchorage, Alaska 99510
Telephone 907 276 1215 ‘

September 12, 1985

Ms. Leslie Johnson
Petro Chem

P.0. Box 5126

3207 Antonio Avenue
Bakersfield, CA 93388

SUBJECT: 1985 Stack Testing

Dear Leslie:

Attached you will find the process descriptions for the Prudhoe SIP
equipment and the Kuparuk heater. Also included are the fuel

analysis results.

In regard to the applicable emission Tlimitations, they are as
follows:

PRUDHOE (per EPA Permit #PSD-X81-01)

Turbines: NOX = 150 (14.4/Y) ppm @ 15% O2
co = 109 1b/10% scf (fuel)
Opacity = 10%
Heaters: NO_ = 0.08 Tb/10° BT
co = 0.018 1b/10° BTU
Opacity = 5%

(We intend to request from ADEC a single
emission limitation for the combined cycle
unit rather than independent 1imits on
turbine and on WHRU).

ARCO Alaska, Inc. is a Subsidiary of AtlanticRichfieldCompany
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LESLIE A. JOHNSON Resume' of Qualifications
EDUCATION:
1974-1978 California Polytechnic State University

San Luis Obispo, CA
School of Natural Resource Management
B.S. Environmental Science/Natural Resource Management

WORK EXPERIENCE:

August 1980 to December 1984 Chemecology Corporation
18823 Porterville Highway
Bakersfield, CA 93308

January 1985 to Present Petro-Chem Environmental Services
3207 Antonino Avenue
Bakersfield, CA 93308

JOB CLASSIFICATION:

Project Supervisor/Air Quality ConsultantMDivision Manager |

Job Description: Ms. Johnson has had extensive experience in field source testing,

technical report writing and administrative organization of a source testing company.

She has compiled approximately 250 technical reports for both engineering and comp- |
liance testing for EPA regions IX and X, CARB, Kern County APCD, South Coast ‘
AQMD, Bay Area APCD, and other California Agencies.

The job requirements include bidding, test supervision, and report compilation while
maintaining an intimate contact with the client and regulatory agency. In order

to insure proper testing methodoligy and report documentation. Ms. Johnson's out-
of-state testing experience includes Prudoe Bay-Alaska, Hawaii, and the Netherlands.

Specific areas of expertise include EPA reference methods 1-8, continuous instrument
sampling, analytical chemistry, personnel training and business management.
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Resume' of Qualifications

EDUCATION:

1974-1978

WORK EXPERIENCE:

August 1980 to December 1984

January 1985 to Present

JOB CLASSIFICATION:

California Polytechnic State University

San Luis Obispo, CA

Schoo! of Natural Resource Management

B.S. Environmental Science/Natural Resource Management

Chemecology Corporation
18823 Porterville Highway
Bakersfield, CA 283308

Petro-Chem Environmental Services
3207 Antonino Avenue
Bakersfield, CA 93308

Project Supervisor/Air Quality Consultant/Division Manager

Job Description: Ms. Johnson has had extensive experience in field source testing,
technical report writing and administrative organization of a source testing company.-
She has compiled approximately 250 technical reports for both engineering and comp-
liance testing for EPA regions IX and X, CARB, Kern County APCD, South Coast
AQMD, Bay Area APCD, and other California Agencies.

The job requirements include bidding, test supervision, and report compilation while
maintaining an intimate contact with the client and regulatory agency. In order

to insure proper testing methodoligy and report documentation. Ms. Johnson's out-
of-state testing experience includes Prudoe Bay-Alaska, Hawaii, and the Netherlands.

Specific areas of expertise include EPA reference methods 1-8, continuous instrument
sampling, analytical chemistry, personnel training and business management.
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ANDY WINKLER Resume' of Qualifications
EDUCATION:
1974-1976 Bakersfield Junior College

Bakersfield, California
Concentration: General Education

1977-1980 Chico State University
Chico, California
School of Agriculture
B.S. Agriculture
Concentration: Range Management, Plant & .
Soil Science

WORK EXPERIENCE:

August 1980 to January 1985 Chemecology Corporation of Bakersfield
18823 Porterville Highway
Bakersfield, CA 93308

January 1985 to Present Petro-Chem Environmental Services
3207 Antonino Avenue
Bakersfield, CA 93308

JOB CLASSIFICATION:

Source Test Team Leader/Air Quality Specialist

Job Responsibilities- Supervision of test teams during both compliance and

engineering testing. Mr. Winkler has worked closely with clients from initial contact
to the review of final reports. Since 1980 he has compiled and written approximately
150 reports for such agencies as: Environmental Protection Agency - Region IX

and X, Kern County APCD, Monterey Bay Unified APCD, Fresno County APCD,
Santa Barbara County APCD, and South Coast APCD.

Specific areas of expertise include: Extensive testing with continuous instruments,
EPA reference method source sampling, analytical chemistry, equipment calibration
and personnel training in continuous instruments, instrument manifold fabrication,
and field sampling techniques. Some of Mr. Winkler's testing areas include Coopers
Engineering-Germany, Sun Production, Texaco Inc., and extensive testing in the
Prudoe Bay Area for both Sohio Alaska and Arco Alaska Companies.
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Page 1330f 147
REQUISITION NO. VENDOR r RRY™
ORIFICE . LATE ORIFICE FLANGE
1 Concentric:ﬁ Other 7| Taps: Flange }& Pipe 0 Other
2 | Make to ASME Standard Other 8 | Rating & Facing 300 # FF SF
3 | Plate Material: 316 SS Other 9| Type: Weld Neck )X Other
4 | RTJ Ring Matl & Type : 10| Material : Steel X Other
5 | Bore Maximum Rate X Nearest1/8in. O 11| Tap Size 1/2 in. NPT X[ Other
6 | Stamp to ISA Standard 2 Other : 12 | Flanges by Mat'l Control X 0
13 | Tag Number FZ-3]- 7867 |FE-37- 7843
14 | Item Number -
15 | Service I PMPB TURB I PMPA TURB
FG FLOW FG FLOW
16 | Line No. - o 5/=1130-4-3" |5/-//28-J-3"
17 | PRID No.Seevem MODYLZ /I \|PI-51-WP0005-'4/204 |PI-31-WF0005~ /304 -
SERVICE CONDITIONS 3
18 | Fluid FUEL GAS EUEL GAS
18 | Flow Units SCF, SCFH
20 | Full Scale Fiow Opr | Base L4, 000 200,000
21| Norm Fiow Opr |Base 298,242 296,242
22 | Press (psia) Opr|Base | $42 147 | §42 A
23 | Barometric Pressure (psia) g /<. 7 .
24 | Temperature OF Opr | Base BO | 80 80 50 | -1
25 | sp gr-@ 60° F & Base Press 0.7%9 a.79
26 | sp gr @ Opr Conditons = T
27 | Supercomp Factor @ OprPress PR, R
28| Vapor, Gas Mol Wt 22.8 " 2.8
29 | Viscesity @ Opr Temp (cp) 0. 0/2 0.0/2
30| Steam Qual |SuperheatOF] - | — LR - | |
31 | Weep Hole Required — —
32 | Viscosity Correction (Fc) — Ty
33 | Liquid Compressibility Factor (Fp) e RSN
-34 | Density (lbs/ft3) Opr | Base, — - i —
35 | Compressibility Opr |Base | 0, 74 | — % | —
36| Cp/Cv R S
37 | Specific Volume (ft3/Ib) e o
MEASURING STATION DATA
38 | Actual Orifice ID in. D K
-39 [ Line Flange ID in. 3.0683"” 2 06AR"
40 | Orifice Plata Thickness in. 7 -
41|Seal sp gr @600 F —
42 [ Meter Type D/P DIAPHRAGM | D/P DIAPHRAGM
43 | Diff Range in H20 Dry 200" 200"
44 | Static Range- psia - .
45 | Chart or Scale Range _ o
46 | Chart Multiplier {C) — {2
47 | Beta Ratio d/D 1% Pl
48 | Manometer Carrection (Fm) o e
49 | Flow Equals — i ,
50 | Line: Size|Sched| 3" | 44 3" | 40 | T
Notes: )
1. Volume rates of flow are expressed at 600 F for liquids and on base conditions for'gases and vapors. Q
2 Vents and drains (weep holes) when specified shall conform to €20 (i) of the ASME ““Fiow Measurement’ -
Chap 4, PTC 19.5; 4-1953 \g
3. “F" equals flow pen reading; “P” equals static pressure pen reading. ==
4. ¥ DY V=ENDOR ) '
i
)
SHEET JOB NUMBECR
Iquyp SPECIFICATION RBIFES A / ,?{ / - 6075:
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REQUISITION NO. VENDOR /- ’ ’
ORIFICE FLA . E ORIFICE FLANGE
1 Concentric:ﬁ Other 7| Taps: Flangeﬁ Pipe 0 Other s
2 | Make to ASME Standard Other 8 | Rating & Facing __300 #* RESF
3 | Plate Material: 316 SS Other 9| Type: Weld Neck X Other
4 | RrJ Ring Matl & Type 10| Material : Steel Other
5 | Bore Maximum Rate K Nearest 1/8in. O 11| Tap Size 1/2 in. NPT§ Other
6 | Stamp to ISA Standard )} Other __ 12 | Flanges by Mat'l Control J&{ 0
13| Tag Number FEf)- 9595 |Fe-5/-9596
14 | Item Number
15 | Service WHRV-A FUEL _ \WHRY-B FUEL
GAS FLOW GAS FLOW
16 | Line No. | 51-1/20=-H-5" | 5/-//L/)-}H-6"
17 | P&ID No./Seetiem Mopure  /I\|Fl-5/- WP00I0~4/ 304 PI-5/-wP0010-7/ 303
SERVICE CONDITIONS
18 | Fluid FUEL GAS FUEL GAS
19 | Flow Units SCFH SCFH
20 | Full Scale Flow Opr | Base $00.040 1500.000
21| Nerm Flow Opr | Base 320,000 ___1320,000
22 | Press (psia) Opr|Base| £5 /4.7 585 14.7
23 | Barometric Pressure (psia) /<, 7 /4.7 ;
24 | Temperature OF Opr|Base | /05 | &0 15 V20 | |
25 | sp gr @ 600 F & Base Press .72 a4
26 | sp ar @ Opr Conditions .79 i D
27 | Supercomp Factor @ Opr Press il 225
28| Vapor, Gas Mol.Wt. 22.93 £e. 93
29| Viscosity @ Opr Temp (cp) 0.0/0 0,010
30 | Steam Qual |SuperheatoF| __ | _ TR A, | |
31 | Weep Hole Required ik e
32 | Viscosity Correction (Fe) sl o
23 | Liquid Compressibility Factor (Fp) e 115
-34 | Density (lbs/ft3) Opr | Base, s = e 2
35 | Compressibility Opr | Base i e i 2
36 | Cp/Cv il S
37 | Specific Volume (ft3/1b) - i
MEASURING STATION DATA
38 | Actual Orifice ID in. s S
39 | Line Flange ID in. 6.065" 065"
40 | Qrifice Plate Thickness in. /3 I
41 |Seal sp gr @ 609 F -— g
42 | Meter Type \D/P DIAPHRAGM | TYP DIAFHRAGM
43 | Diff Range in HoO Dry - 290" 2480
44 | Static Range psia e _
45 | Chart or Scale Range — o
45 | Chart Multiplier (C) - e
47 | Beta Ratio d/D S K
48 | Manometer Correction (Fm) —_— —
49 | Flow Equals i S
50 | Line: Size|Sched| 47 | &4/ 5" | 40 | 35
Notes:
1. Volume rates of flow are expressed at 609 F for liquids and on base conditions for gases and vapors. p C
2 Vents and drains (weep holes) when specified shall conform to €20 (i) of the ASME ““Flow Measuremente q’—l
Chap 4, PTC 19.5; 4-1959 i
3. “F” equals flow pen reading; “P” equals static pressure pen reading. |
4, ;\}{-3‘{ VENDOR . i L'
g
e
' SHE/ET(; / Jog. NU?M‘SBGN
1 9,
HUID SPECIFICATION GRiFISEPLATES SN T T T o
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REFAIR JORB ORDER R42901 FOR WEEK 32
FRIORITY: 4 I W I I K W I W ¥ W I K K
l LOCGC: GATHERING CENTER %2 ORIGINATED: 08/14/85 *¥CHARGE CODE*
TRAIN: DISTRIBUTED CONTROL SYSTEM STATUS CODE: 2CM ¥* K21070 %
RESF GROUF: INSTR., GENERAL STATUS DATE: 08/241/85% 33 I, W I K 3K K X R
FI 027346 DESC: FLOW INDICATOR
(FI 0275446 ) MANF: EMC CRITICALITY: 3
M/M 2474120 MODL.: DECS r : SKID: 407
SERV: LTS FUEL GAS TO P 77044 ; :
l DRAWING NO: %ILOIFA3ZITRI2
FI 027545 DESC: FLOW INDICATOR ) ]
(FI 027545 ) MANF: EMC CRITICALITY:
M/M 247120 MODL.: DCS ) . SKID: 407
SERV: LTS FUEL GAS TO F 7704RB ]
l DRAWING NO: %ILO3FA3I7221

INIT/DATE TASK INSTRUCTIONS GROUF TECHS

l ___________ 01 FLEASE CALIERATE ROTH FUEL GAS METERS ON GT-77044A IG i/ 6.0
AND R, UFCOMING ENVIRONMENTAL TEST.
NOTE: THIS JOE REQUEST REFLACES R42894.
FEEDBACK INFORMATION
HOURS: IG MCERIDE . 6.0
GROOF 77777 NARE™""777 “SOHID HRE™ CONTRACT HRY XSCTHEDULCED ARS

ORIGINATOR: F WEISE (RR/SL) AUTHORIZER: J FRATT
NOTIFY: FAC. SUFER UPON: COMF.

REMARKS: 814 WOULD NOT SPAN OVER 10-12 MA. CHANGED CORSE SFAN
ADJUSTMENT STILL WOULD NOT SFPAN OUT. ORDERED
FARTS FROM STORES. (S FIGGOTT)
GETTING FARTS. (C STRZELEWICZ)
8/17/83 - REFLACED CARDS IN BOTH TRANSMITTERS,
CALTIEBRATED AND ADJUSTED 0-100"/4-20 MA. JOR COM-
PLETED.

IEETEI CGHREN r"“""""""”—""——““_—n—""—“-"'""""—'_ s et s i )

COST CODE: A20860 CHARGE CODE: K21070 ACCEFTED RY: R HAMMACK (KM)
F T e e I IE K I I I T I I I I I e e I I I I K I I I I I K I A IE I I I K I I I IE I I I I I KK I I I 36 I 06 I 9K
JOE%: NFERQ SOHIO ALASKA FETROLEUM COMFANY
ITIME: 18:25:21 09/06/85 FAGE : .01
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Page 138 pof 147

BROACH HEATER - SIPE

99-05-85 1833 METER ORIFICE FLOW RATE CALCULATION C(MTSS)>
FS1 RESIDUE GAS TO SIP ¢ 154> VOL CAL# 181701 GFC OR EST# 181219
ME R anGE TAP WITH UPSTREAM READI
N : 2 Hichs
Eoﬁ ke Es E § .ggga 1A
Eeail EEF EQEN$§QL =X [1 §‘,§egg E _He2o\ —>
P g?u - 8088 - BEG B2
ng ; BAS = 4'85@ g
S /x NY £ 9.900 88 /FT-SEC
HSL ; ﬁgig Bloxms =% ;g%s
IELEEIEFE\ K'CF e - é§322'3"" m7 /HR
L " ? DICEES DATA ENTERED WITH THE FUNCTION coggF ol - i i v
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APPENDIX K
Unit Output Design Loads

Cooper Rolls Turbine - SIPE
(#15101)

Cooper Rolls Turbine:

Gas Generator
Power Turbine

Rol1s Royce RB-211
Coberra 6056

Gas Horsepower Rating:

Site Rated @ 59°F
Normal Rating

34,400 HP
31,233 HP

Shaft Horsepower Rating:

° ISO Rated + 29,072 HP %

- Output Shaft Speed = 4950 RPM
° Site Rated @59°F = 28,306 HP

- Heat Rate =% 7485 Btu/hp-hr %

- Output Shaft Speed = 4950 RPM

- Air Flow = 193.2 1bs/sec.
© Guaranteed Rating = 25,500 HP

- Heat Rate = (7670 Btu/hp-hr+4%) = 7977 Btu/hp-hr
° Normal Rating = 24142 HP

- Output Shaft Speed = 4950 RPM

Given Conditions During Compliance Testing

Gas Generator Inlet air temp. = 60°F
Ambient Pressure = 30.50 in Hg
Exhaust Temperature = 790°F

N1 = 6495 RPM

N2 = 9240 RPM

N = 4905 RPM
Comp%essor Discharge Pressure = 221 psi
Turbine Exhaust Pressure = 4.1 IWC
Shaft Horsepower = 27,732 HP
Gas Horsepower = 32,419 HP

Anti-ice System Operating
(recycle of exhaust)



A Y

t they

. sheet and the design it cavers are the property of THE RALPH M. PARSON  OMPANY. They are merely loaned and on the borrowers’ express agreeemen:
will not be reproduced, copied, loaned, exhibited, nor used except in the limited way and private use permitted by any written consent given by the lender to the borrower.

This «

i s o eiar s S s e (e

Coope— 2ols - sTPE Page 141 of 147
@ | no.| DATE| 8Y | cx |aPe DESCRIPTION g [no.| oaTe | sy | cx | arr DESCRIPTION
S "o Jeyon[mew[{ R INITIAL 1SSUE | 8
> | B-asimewlfidVr  |VENDOR (NFO. E
-4
For _ARCO OiL € GAS Co. Site _PRUDFQE BAY SLSSKA
Unit oURCE ER INTECTIO 4 Service SEARA WATER INTEZCT!'ON
Item No4, .3"/.5_(017'; LS/02T 8 78520, T Quantity 3
Mir CooP=R AollsS Size/Type 322, o Serial No. M05R% _SR7.5W3
Other ~NEMA- Rated ( ISQ 29072, Horsepower @ 4250 rpm

TYPE (OPEN), (CLOSED!, (SIMPLE) (ASSENERAT-v-5)

NO. OF SHAFTS [ener—rwo| THRES

FUEL GA.S

LOAD GEAR ANoA /(=

DRIVEN EQUIP, CENTR(ZFUGAL RPuMpB

NOTE;: () INDICATES INFORMATION TO BE COMPLETED BY PURCHASER: [ | 8Y MANUFACTER

APPLICABLE STD.*API 616, API 615, API 613, @ornem SPC-RE-0021, APT o 2/0,6/0) 612,6/4, 6705 71

OF 27 U=p(T10M (3 RO ORART)9-79 _~  GENERAL |ALL INFORMATION BY PURCHASER]

R (FINRC QRAET 2-2- 82

APPLICATION

(QOceneraTor DRIVE EMECHANICAL ORIVE

GAS TURBINE
NO. SHAFTS

STEAM INJECTION €8

Ooum:a MIN, NP [7TCY STEAM Luse

DRIVEN EQUIPMENT NommAL 24 /4 Z (swp.xw] 4TS5 O  meu| max.rrEds psic

raTeo 24 /42 (sup, kw] _4 3.0 nrem
siwere cyere  (Orecen.

smare Otwo _THREE,

() neLrer oRivE

UTILITIES

STEAM PQR (S) STARTING |INJECTION PUMP HEATING

NORM, PR ESS., (]
MIN, PRESS. PSIG

TEF

3 PHASE MOTOR ENCLOSURES (TYPE) (4bep

X E 1 PHASE MOTOR ENCLOSURES
x E OC MOTOR ENCLOSURES

EQUIPMENT TO BE SUITABLE FOR Héw)
@ nvooons (2.7 17)
O outooonrs

@ neateo Ouuon ROOF
UNMEATED Onumu sioes

continuous service () SERVICE |  EXM. NORM.PRE

ATTENDED @unaTTENCED OPERATION psig/in.

FIELD BALANCING (#) () INSUL. FOR HEAT CONSERY. H3e}|  ExXM. MIN \
OTROHCAEZATION eGP WINTERIZATION 'roé-!. n ’r (He) /in. Hg abs.

MAX.TEMP.OF tt * 74 i e
NORM. TEMP, °F tt
MIN, TEMP, °F tt X

EXH. MAX. PRESS. / \
psig/in. Hg abs.

ELECTRICITY FOR: (#5w ‘

Sfri. CLASS_| GR D OIV. 2 HAZARD CLASS ro:snsnzm.nz MOTORS AC/DG VOLTS PHASE CYCLES
i crass_|_or D _owv. 2. romr -An:Ls(Moum’ED ON‘Y) 3& HP & OVER _AC 46 3 _eo
SITE & ATMOSPHERIC CONDITIONS Se28) (213§ 36 6:4) HP TO He
erev._ O  FT. BAROMETER ___/4 7 PSIA 2 ‘EZ HP & SMALLER AC s { 2
RANGE OF SITE AMBIENT TEMPS. (bererdbsd ser CONTROL AC [0 )
ORY BULS WET BULSB HEATERS AC A0 _3 52
SITE RATED °F 459 #g-AC-PFL PC _125°
* SR Fo A S@eTreN
NORMAL °F ZD ;
MAXIMUM °F t+ 75 “01 54,02 | COOLING WATER: QOwern Ocoon.mc;row:n
MINIMUM °F - 270 i O @ QUALITY 204 g;’.YCOQ
AALLONABLE SITE RJA’TED PRESSURE DRO?',' IN. H50 ( - V2.0 3 SUPPLY TEMP. MAX._T O _°F min. o, 3072 WATCY
INLET LL EXHAUST SYSTEMS SUPPLY PRESS.__2 O PSIG, RETURN PSIG
ATMOSPHERIC AIR (Seyey-2Sdr20W) MAX. RETURN _[ 20 °r

DUST: BELOW 10 MicroN _NV (L  eeu
10 MICRON AND ABOVE _N /[, PPM

CORROSIVE CONSTITUENTS
O suLruun

AMMONIA
AMMONIUM SALTS

SALT OR SEACOAST
g ARCTIC SEACOAST

MECH. DESIGN PRESS. /5 2 PsSIg
INSTRUMENT AIR: PreESS._/ 3O psiG, Temp. _/2 O °F
0 (O TuRBINE AIR EXTRACTION REQUIRED
wen__VENOOLA scem TO ADVISE
GAS FOR EXPANSION TURBINESy supeLy __ 29 O esiG,
RO=/O *¢ 20,59 uw, exnaust 22 psic

NOISE SPECIFICATIONS

SEE

EXPOSURE TIME HR/WK (¥9u)

AREA

CAPPLICAIL! TO MACHINE SPC-RE-002( SET 4.9/
AREA

APPLICABLE TO NEIGHBORHOOD

(35e)

UMIT SHARLL BE UNLAGGED

COUPLING _TAPER o ()CYLINDER FIT REQUIRED (399 37,. .2
TESTS REQ'D ($8b—b—e) = [{YDRO. OBSERVED WITNESSED (56%)
@ MECHANICAL RUN
@ PERFORMANCE @
@ LoAD EQUIP. OPERATION
£7) HYDROSTATIC

1) AcL COMTReL PANELS REMOTLCY LOCATED S FALL
meTe(1) Act NS LSy EED
NOTE? PARAGRAPKR NUMBERS WITHIN ( ) REFER TO
APPLICABLE PARTS OF API STANDARD 616.

(") DISMANTLE-REASSEMBLY
( ) RUN SPARE ROTOR

SEe SPC-RE-0021 .99 - 4. 102

” U’P DATA SHEET

THE RALPH M. PARSONS COMPANY

SHEET JOB NUMBER
COMBUSTION GAS TURBINE { Qéi b6or0-2%0]|
(APl 816) DOCUMENT NUMBER REV
DRS-RE -3I~ /500 ! ¢ A

ENG-RE-303A

OC-
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i
GAS TURBINE CHARACTERISTICS

POWER TURBINE

PERFORMANCE [BY MANUFACTURER]

CONSTRUCTION FEATURES [IY NANUFACTUI!R]

GAS TURBINE EXCLUDING LOAD GEAR weEwa WP

uiTe

GAS TURBINE ¢ nnto NORMAL MAX. MIN,
0.8 TEMP, °F 40 +75 _-75
ouTPUT, [ww, HP] aﬁi 6 * 31233 26012 2675

HEAT RATE, BTU/

[, np] urLnv T485~ 7284 < 7675 6723
OUTRUT SHAFT
49450 4950 _ 450 4950

MODEL (oA 605G Tree_S I MPLE CyTis

SHAFTS [JsingLe B Ttwo [
ROTATION [FACING OUTPUT COUPLING] [Rcw ] cew
CRITICAL SPEEDS LATERAL SYSTEM
_M_ TURS, TORSIONAL
1ST, RPM /520
2ND, RPM 2720
3RO, RPM N/A

sPEEn, RPN OMPRESSOR STAGES , MAX, TIP SPEED EPs
AR FLOW TYPE 2 RATIO
LBs/sEC [93.2 3os.[ /1B3.8 247.4 CASING SPLIT 1ZONTAL, RTICAL
EXHAUST FLOVW moTor: [] soLlo ue
Les/sEC = MAX. ALLOWABL . 3 ss. PsSIG
EXHAUST TENP.°F B340 4 24| | 370 548 TRIP SP RPM
1SO ririnG TEMP. °F . OPERATING SPEED RPM
HELPER TURBINE *** TURBINE (S) STAGES _2 . MAX. TirsPEED_I2 23O rrs
TRUT, we / CASING SPLIT []HORIZONTAL, [ veErTicAL
sReasr FLOW \ A roTor [Jsorie [X] suiLT ue
LBS/HR MAX. ALLOWABLE TEMP. /175 °p pmress. 3 8 »ssia
SPEED, RPM \ / TRIP SPEED RPM
STEAM INJECTION MIN. OPERATING SPEED 3000  mpM
INCREMENTAL 2 B
OUTPUT, HP
FLOW, LBS/HR D
LOAD GEAR ‘ \
LOSSES, HP BEARINGS mADIAL TYre BAEH
NET WP Turust Tyee_KINGSBURY arga 848 n2
TOTAL UTILITY CONSUMPTION s s MAX.THRUST LOAD 28, 00O vss,
COOLING WATER 86 GPM THRUST capacity \38, 00O Lss.
ELECTRIC POWER KW,AC DRAIN SYSTEM [~ IPrESs. [ | vacuum S ATmoserERIC *
Kw,0C FLANGE ORIENTATION OPTIONS

Le
LBS/HR

———
“QUTPUT HP GUARANTEE.

r_‘o:*UHC FoR 150 HP. . DRIVEA PuMe

RATED H.P. € POTENTIAL MAX. H.P

2. CoMPLIANCE TO EXISTING 4AND
AR PRoPo<SED E.RA REGULATI?NS
1S REQUIRED .
3. RE=EZEZ TD

SHEET Z 722 GAS

INLET [Jup, [(Joown, [Jsice FROANT R

EXHAUST X ue, [C] cown, [Jsioe

SIZE INLET FROM GG ExHAUST 4300 w
TURBINE MATERIALS

COMP, ROTOR BL SEE SHEFT 2 C
STION LINER

ROTOR BLADES

FUEL AMALNVS IS CouPLING MFR. F URN "“—-G—j:ﬂ =4
& _MEeCHANICAL TRAIN SHRCL BE CAFABLE | SHIPPING DATA
0 TRANSMITTING 38020 HP AT TUnBs il

#9250 R LM

SHIPPING WT. TONS
MAX. ERECTION WT. TONS
MAX. MAINT. WT. TONS

25,500
** HEAT RATE GUARANTEE 7670 8TV *+ 4 % 7977 BTU

*%¢ | REQUIRED BY VENDOR USE AP!I STD. 61S DATA SHEET.
I

4" \NLET Loss | g "EXHAUST Loss, so'£LEV. 59
4950 RPM = THESE ARE SITE ConQII7ONS

LENGTH FTeiN.
WIDTH FTeIN.
HEICHT FTeiN.

Sce sHeeT 2 &

”U’P DATA SHEET

THE RALPH M. PARSONS COMPANY

COMBUSTION GAS TURBINE
(AP1 816)

JOB NUMBER

SHEET F
2A 9 locos-240!

DOCUMENT NUMBER Riv
DAS-RE-3I~ /S 00/

ENG-HE—QO:!B

oC—



W FLUOR

Su\z&ﬂu(bh

SPECIFICATION SHEET
COMBUSTION GAS TURBINE DATA SHEET (Cont'd)

PAGES __oF_/& BY _ME

DATE_/O/F/ &2 REVISION _O

Rev L 3 Apnie &/
LLEY 3

GAS TURBINE CHARACTERISTICS

PERFORMANCE [BY MANUFACTURER]

CONSTRUCTION FEATURES [BY MANUFACTURER]

GAS TURBINE
D.B. TEMP. °F

I REMARKS:

- .

GAS TURBINE /Enlonrawce /2oCluvlintg 2§ GEan LoSS
SITE Y7L #0 1ae T, 1.777°4,0 ovresr by

MODEL Sz S TYPE
SHAFTS [Jemnete- HJTwo []

P 1 5
Jo8 No. ¥ 8L 0¥ |TEMaN%.eQi'4f37‘-g3 -72};1-;/ AR

7 MRy B2

INSTRUMENT AIR _( PULSE FILTER]30 scFm

THE YENT Frrn Lon THe Enerasvad

SpaLt HE O4 T-HE OCoTier OF THE

—ErcibsinE ] TRE Enl Fam SHsarg
D¢ K -TFr€ =D Pig Arvro 13 & Carasie
oF 2 GrciosenlE Ain Cliqpd el
LER  /fovar .

" RATED NORMAL MAX. MIN. ROTATION [FACING OUTPUT COUPLING] [Jew [J ccw
S * 6 &0 -60 CRITICAL SPEEDS$ - LATERAL SYSTEM
output, [ KW\ 5503 * L399 Y543 £27Y comp. TURB. TORSIONAL
' HEAT RATE, BTU - 1ST, RPM 2,900 2000 ﬁ%s
[ kw JHR,LRY 23 82X 73 099* ) Y 1/S /L §973 2ND, RPM 3200 3600 8087 /3\
OUTPUT SHAFT . 3RD, RPM 2,200 /3 /08 (8,987
SPEED, RPM 10600 _Jo £co /0600 /0 600 [AIR COMPRESSOR STAGES 7 7 . MAX. TIP SPEED/D 7Y FPs
AIR FLOW TYPE A AL RATIO & F-S
N wes/seC 26 < 26 26 CASING SPLIT T HORIZONTAL, [[] #ERFGA.
EXHAUST FLOW ROTOR: [ soLip [[ewrtrors
‘ Kbéyigs/sec 3467 3J.Y 30.0 3&.0 MAX. ALLOWABLE TEMP. °F, PRESS. PSIG
EXHAUST TEMP.°F gy ¢ 2/ 258 293 TRIP SPEED // S ©O RPM
FIRING TEMP.°F /57 & MIN. OPERATING SPEED LSOO RPM
l ER TURBINE *** TURBINE (S) STAGES_ -3, MAX. TIP SPEED /¢ 20 _Fes
ouTP CASING SPLIT [P HORIZONTAL, [] VERTICAL
STEAM FLOW ROTOR [[]souin- BUILT UP 410
I LBS/HR MAX. ALLOWABLE TEMP. _/89O °F, press./70~ 7 Psic
SPEED, RPM Bl TRIP SPEED 4/, S 00 RPM
STEAM INJECTION / \\ MIN. OPERATING SPEED_& $OC)  RPM
lu INCREMENT Al ' . COMBUSTORS [ ]sthetE [ MULTIPLE_ < _ NoO.
, ouzPUT, HP e Xl cas [Jewe [
A r@,_ LBS/HR \ EXPECTED TEMP. STRATIFICATION °F. (9d)
LOAD GEAR /. ) FUEL NOZZLES PER COMBUSTOR _
l LOSSES, HP z % oF ovTrer HRP BEARINGS RADIAL TYPE_Lozems T, (11A)
INET HP THRUST TYPE  GLACIER /3\ AREA Nz
TOTAL UTILITY CONSUMPTION & MAX.THRUST LOAD___ ¥ 4 €  Lss,
COOLING WATER Z6s GPM THRUST CAPACITY 6 “YoO LBS} A L
ELECTRIC POWER 65 /14X KW,AC <F&0V DRAIN SYSTEM [X] PRESS. [X] VACUUM E]M«osmsme‘
ik KW,DC FLANGE ORIENTATION OPTIONS
STEAM NORMAL LBS/HR INLET B uP, [Froews—f—tsuinr »
MAX. LBS/HR EXHAUST DX] up, [Eeow——_"ans
FUEL NORMAL 7S5 009 S<FH % Jookw SIZE INLET_$/7”% 307 ExuausT 87x37/u/3\
MAX. 8 346 ScFH (@ %149 V TURBINE MATERIALS

AIR COMP. ROTOR BLADES X 20 Cna )R

AIR COMP. STATOR BLADES X 20 Cnr )2
COMBUSTION LINER(S) Aym  PE )3

TURBINE STG. 1 2 A 4 5
STATOR BLADES /5 939 o319 =3p

ROTOR BLADES w238

WHEEL AMim_901

COUPLING MFR. _Bénp/x

TYPE D4 p/1aNA

* OUTPUT HP GUARANTEE.
** HEAT RATE GUARANTEE
¢** IF REQUIRED BY VENDOR USE AP| STD. 615 DATA SHEET.

SHIPPING DATA

TURBINE A AUX. ITEMS

SHIPPING WT. TONS so
MAX. ERECTION WT. TONS So
MAX. MAINT. WT. TONS 4
LENGTH F¥IN. el
WIDTH £¥=IN. [E2 ST
HEIGHT #¥=IN. 131"

PRINTEM 181 11 © a



Solzer Torbine

TYPE Moy ~con 7a¢T/n(LOCATIONS Edei  JovRaAL Br&.
EheH THRYST (Lre.

STARTING SYSTEM (36a) OMANUAL O SEMIAUTO

) AuTomaTic

&>

> n - PENTANE 72 Q z i

HEXANE PLUS 0.2F

) AUTO PURGE, TIME MIN. (36b) CONTAMINANTS #1352 ppm 2L PPV
S TIMES voL UME OF EXULAVST TOTAL Jo0o.0/ _JpB5.0
SesTEN AVG. MOL. WT.
Cp/C, @ oF PSIG
HHV BTU/SCF JO5 Y
LHV BTU/SCF 925 F2.5
FUEL PRESS. MAX/MIN., PSIG 550/225
(%) CASING CONNECTIONS REQ'D PER PAR. (14b) FUEL TEMP.MAX/MIN., OF 59 @\ IZ ‘;\
Aer PURSHASERS CowwNecrion)S /3\
Te BE ASTNM. FOR LIQUID FUELS (49b)

ASTM GRADE NO. 1=GT

ASTM GRADE NO. 2-GT
ASTM GRADE NO. 3=-GT

ASTM GRADE NO. 4=GT
OTHER, INDICATE COMPOSITION

INSPECTION OTHER APPLICABLE SPECIFICATIONS
| @ sHop InsPECTION BY (X coNTRACTOR
) customer (57a)
SHIPPING

BOX FOR O DOMESTIC @ EXPORT SHIPMENT (63c)
\ ANTICIPATED STORAGE PERIOD & MONTHS (63d)

i W FLUOR JoB No. Y& L 904 niﬁ%gocl/%gr.%_f: =2 }/%79 A
SPECIFICATION SHEET PAGE_ & ofF J& BY M €
COMBUSTION GAS TURBINE DATA SHEET (Cont'd) DATE /o £O ReEvision O
ReVd 3 77 /4y 82
2ev 2 3 ppnit &/
( : INSTRUMENTS & CONTROLS [Cont'd] FUEL SYSTEM
INFORMATION BY PURCHASER INFORMATION BY PURCHASER
TEMPERATURE INSTRUMENTS TYPES gGAS, el o
INDICATORS MFR. Acrmcpofr S 7 (O MANUAL TRANSFER (O SHUTDOWN TO TRANSFER
RECORDER[S]MFR., ELEMES /A O AuTo (47¢) (O TRANSFER @ RATED LOAD
| NO.EXTRA POINTS FOR PURCHASER'S USE 4 (O TRANSFER @ % LOAD
LOCATION Zm&E C@ZZZ'Q/_ ﬁ?/‘\/ = MAX.TIME ALLOWED TO COMPLETE TRANSFER___________ SEC.
PROVIDE '®THERM0C0UPLE’5$ THERMOMETERS’ LIQUID FUEL TREATMENT REQUIRED Qvyes  (no @70
AND O + (41¢ Indicating Recording | TREATMENT SYSTEM SUPPLIED BY O VENDOR
TURBINE EXHAUST [4 PoINTS MIN.] O ©F (O oTHERSs (47¢)
[2 PoiNTS MIN] ® O :
INTERTURBINE [2 SHAFT ONLY] O (O | FUEL ANALYSIS [MoL %] (480, b, c, d)
GAS TURBINE AIR COMP,, INLET O O COMPOSITION M.W. NORMAL STARTING ALT.
DISCH. O O AIR 29
OIL COOLER INLET ©) O OXYGEN 32
OUTLET i O NITROGEN 28 o.4/ 0.1
OIL OUTLET EA.BEARING[NO.— ] % O WATER VAPOR 18
FUEL MANIFOLD € O CARBON MONOXIDE 28 ¥ iy
OIL RESERVOIR (03] O CARBON DIOXIDE a3 /3.48 26.5
OTHER__FPur1P _Scerion FRESS. O ® HYDROGEN SULFIDE 34
FPump DiscHARGE PREss, O ® HYDROGEN 2
PUHP SPEeD METHANE 16 7/.25 22:7
% £TD 1000 Prarimvm @ 32° 8 % ETHYLENE 28
O O ETHANE 30 Z. & 2.6:Z
) ) PROPYLENE 42
“HOME TERS NO. REQ'D. & TYPE 1761 T4 (43) PROPANE 44 9.27 g &
AOUNTING LOCATIONS OA&/ 7TUREuwE <onTRoL FANEL i - BUTANE s8 o SR Sy S
Zi_\_ n — BUTANE s8 239 Q.3
VIBRATION DETECTORS NO.REQ'D_____ MFR.Bexr7e yNevagu(44) i = PENTANE 72 o.185 O
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5 5 0 8 R 0 R PETRC)

CHEM

1 ENVIRONMENTAL
SERVICES

EXAMPLE CALCULATIONS

I NCx:
R (xo-‘i»/{)
A. MW NOx = 46 grms/mole

3 5
B. NOx ppm @ 15% 02 = ppm x (20.9—3%05)

C. NOx lbs./MMBTU = ppm x* MW % F factor =« 10"941—39¢9 T
!20.9 %02 |
IT. CO: (carbon monoxide)
A. MW CO = 28 grms/mole
B. CO lbs/hr = ppm * 1.557 =« 107 « SDCFM & MW
1 3 .

1. 1.557 & 10-7 = T25°3 « 2009 « L.7] mole
l10Z«4moles grm cE
2:2046%x107%1bs 50 min

mg he,
é
. 10~CF bscr
= i N / - — I e ——
2. SDCFM %uel MACF,H/* MMCF * T faCtorkMMBTu)
% MMBTU), 1 hr | 20.9
S Value(nscp ) 60min| (20.0-%02)

Cs CO 1bs/10% sDCF CcO lbs/h?/&MSDCF/hr.

III. Process Operations:

SCF , 1 day , BTU MMBTU
Actual MMBTU/h * * *
s /BT « DAy ¥ 24 nr * Scr 106BTU

Rated Turbine MMBTU/hr = rated (hp) % heatrate BTU/hp-hr
* MMBTU

s 4ot

10° BTU

* All calculations done by computer (see printouts) maintain
12 significant figures, while the examples included use
of 2 significant figures. )

R 4
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Solzer Torbive : F300 ke (3e2 Brofcwhdy e
DecF
; Z»)Oz i f(o‘( , , , 'I[morer Q2015 mmtrw

-

Nog ppm = 10%.5

|

Cal lve. = ©.,00103 Meehfowr

|

* ‘;“}Q?’ ppr_E (5 720, = |05 # /6 ‘/) /‘/: ’

7 - ¢ / .20/ | ey
* A)Oy fbs/,.w:séu— 0g.5 v 4o ¥ 9020.7% v 2,425 %10 ¥ lz07- 72|

= lo, SEF jb?/,’MM&?) ,f

o Ebs/"lio‘sa_f,.ﬁ 2 LOlbsfhr [ mmsice/ar

r _loeé e 209
______+ Co Ibq/kr 2 oot ¥ wmet * 12033 % 0.00103 ¥ Zomem [(zoA- 164D

* Lo fbs/zo*"sw_f' = \I_LM?&‘_

0,05 mmeF/ie
B e AR
= (%% 1@7/»% "'L/,r %

[ i ) ( i(u)-‘\\r- _T_Y_"__EI_U
¥  Catza  Turbrng vm e;.)/w— = }tool hp #1362 & W w-he #1340 e ¥ ok e
=HS§,2, mm 619 /A
L aow ! >+ mm e &
T 2 ' —— ey, e LV ol
% femal mm iji)/%(‘: L8 mMmecF/D ¥ zdinar ¥ 1020 ¢F * 10P610 ¥ “mmece

]
1 £
dga. TP L > v, JA
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